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Abstract:

This report aims to resolve the problem
of value based prioritization of the Prod-
uct Backlog for the Product Owner in
Scrum, by changing it from cost to value.

We take a Design Science research ap-
proach, by building and evaluating an ar-
tifact, to address our research question.

We created an extension to the project
management tool, named Jira, which in-
corporates the theory of Benefit Points.
Benefit Points is a simple way of using
value in the prioritization of the Prod-
uct Backlog. Our solution has been eval-
uated with three practitioners, and we
found that our solution is interesting for
the resolution of our research question.

In conclusion, our results shows that us-
ing Benefit Points for prioritization is
beneficial and the integration into the
widely used Jira, is fruitful to practition-
ers.
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Benefit Points in Scrum: A Design Science Study

Summary

The foundation of this thesis is the problem of prioritizing the Product Backlog. The
Product Backlog is a living artifact, which requires continuous refinement and re-
prioritization. This thesis takes a Design Science research approach, to build and
evaluate a solution, to the problem. A possible solution is suggested and presented,
to be used by practitioners, to resolve the problem of prioritizing the Product Back-
log.

The solution is based on a theory named Benefit Points, which is used to estimate
value of the items in the Product Backlog. Benefit Points exist to shift the focus from
cost based prioritization to a more value based focus. Specifically it is concerned
with Benefit/Cost ratio and working on the items which produce the most value for
the organization and stakeholders. As Benefit Points is used as the theory for this
thesis, the problem of value creation is addressed in the discussion, as value is being
used to prioritize the Product Backlog.

The solution is an extension to the project management tool, named Jira, and has
incorporated the theory of Benefit Points. Benefit Points revolves around Epics, Ob-
jectives, and Returns. Epics are high level requirements, Objectives are the business
visions in a project, and Returns are the strategic planned returns for the organiza-
tion/stakeholder. These elements are used in the solution to calculate the balanced
Benefit Points, which are used for the prioritization of the Product Backlog.

Our solution is a workable plugin for practitioners to use in their projects, which use
value as a prioritization factor. It exist to make the prioritization simpler, to create
more value in a project, and justify the choices made by Product Owners. The so-
lution is based on new theory about value based prioritization, and it enables the
practitioners to enact the theory in a practical way. By conveying the theory of Ben-
efit Points in a simplistic manner, it should make it easier for practitioners to make
use of our plugin and enable a more value based project for them.
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Preface

Aalborg University, Jun 8th, 2018

This thesis was written by two 10th semester software engineering students at the De-
partment of Computer Science at Aalborg University. The duration of this semester
was from February 2018 to June 2018. It builds upon the knowledge gained from our
9th semester project, which was about the different problems a Product Owner in
Scrum can encounter during a project, and focuses on the prioritization of the Prod-
uct Backlog, to be more value based, by using a theory named Benefit Points.

We would like to say thank you to the practitioners who participated in our evalua-
tions in this project.

We also wish to say thank you to our supervisor, John S. Persson, for his continued
assistance and guidance throughout the project.
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Benefit Points in Scrum: A Design Science Study

Chapter 1

Introduction

Scrum is a lightweight process framework, which can be used to manage complex
adaptive software product development (Sutherland and Schwaber 2016). Scrum, as
well as other agile development methods, was created to accommodate rapid and
continuous change (Conboy 2009). However, Scrum is not always adopted by the
book, but is assimilated, adopted and re-adjusted to fit the organizational needs
(Pries-Heje and Baskerville 2017). Scrum consist of Artifacts, Events, and the Scrum
Team (Sutherland and Schwaber 2016), but organizations may have adopted prac-
tices from other agile development methods (Pries-Heje and Baskerville 2017).

In Scrum there exist an artifact called Product Backlog, which is a list of features to
be developed for the product, and it exists to provide transparency, order, and struc-
ture to the development of a product in a project (Sutherland and Schwaber 2016).
The Product Owner is responsible for the Product Backlog and he/she must also pos-
sess the traits of order and structure to insure the items in the Product Backlog are
prioritized, clear, and transparent (Baumgart, Hummel, and Holtenn 2015).

There exists a problem on how to prioritize the Product Backlog, as the Product Back-
log is a living artifact, which requires continuous refinement and re-prioritization as
development proceeds (Haaber and Grønhøj 2017). Priorities should be based on the
wishes of the stakeholder, but also from the interpretation, by the Scrum Team, of the
wishes (Kristinsdottir, Larusdottir, and Cajander 2016).

Sprints are a central part of Scrum. The end of a Sprint is also an opportunity to
gather feedback from stakeholders, and the wishes of the stakeholders may or may
not have changed, and hence priorities may be changed based on this feedback (Kristins-
dottir, Larusdottir, and Cajander 2016).

As stakeholders may wish for the world, while they most likely do not require it, there
exists a task of defining the necessary requirements for the stakeholders. Usually
requirements are based on what the wishes are and the budget available, which pro-
vides a reason to add a cost to each requirement. Throughout a project, cost is usually
being monitored routinely and used to narrow the scope of a project, to keep it within
the budget (Hannay, Benestad, and Strand 2017a). Priorities are often determined by
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what the cost is to develop a specific item and not on on the value an item would
create. (Hannay, Benestad, and Strand 2017a)

The Product Owner must be able to take the vision of the stakeholders and the ex-
pertise of the Development Team into account when creating and prioritizing the
Product Backlog. The stakeholders’ desire is to get value, while the Development
Team’s wish to provide this value. The Product Owner must provide order and trans-
parency of the Product Backlog to enable the value to be created (Sutherland and
Schwaber 2016). As prioritizing items in the Product Backlog are a necessity and a
continuous task throughout the lifespan of a project, it possess a problem with how
to prioritize the Product Backlog in a clear and optimal way (Haaber and Grønhøj
2017). This report takes a Design Science approach. Design Science is a research
methodology which offers guidelines for building and evaluating an artifact within
research projects. The first step of Design Science is problem identification and the
motivation, which leads to the research question of this report:

• RQ: How can the Product Owner’s value based prioritization of the Product
Backlog be improved?

This report proceeds as follows. In Chapter 2, we present our theoretical background
of Scrum and Benefit Points, to create a knowledge foundation. In Chapter 3, our
research methodology is described. Chapter 4 presents our design choices. In Chap-
ter 5, our implementation is presented. Our evaluation is outlined in Chapter 6.
Chapter 7 and Chapter 8 presents our discussion and conclusion. Lastly, Chapter 9
describes our limitations and future work.
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Chapter 2

Theoretical Background

Section 2.1 presents the Scrum theory and the specific elements used in this report.
Section 2.2 presents the theory of Benefit Points, and its elements, which are the main
theoretical background for this project.

2.1 Scrum

Scrum is an agile framework, but Scrum is not always followed as the theory is pre-
scribed and the adoption of agile development methods affects how the elements of
these are used (Pries-Heje and Baskerville 2017). The goal of an agile development
method is to provide agility to an organization, but a standardized agile development
method is rather contradictory to the aspect of agility (Conboy 2009). However, ele-
ments of Scrum are rather challenging, specifically the role of the Product Owner
(Kristinsdottir, Larusdottir, and Cajander 2016), and the tasks around the Product
Owner, which can cause a number of problems (Haaber and Grønhøj 2017).

2.1.1 Product Owner

The Product Owner is a singular person, but may represent the desires of a commit-
tee (Sutherland and Schwaber 2016). The Product Owner is the most complex role
in Scrum (Kristinsdottir, Larusdottir, and Cajander 2016), as he/she should be self-
confident when facing stakeholders and the Development Team (Baumgart, Hum-
mel, and Holtenn 2015), and possess the correct competences, both technical and
business, as his work may influence the quality of work performed by the Develop-
ment Team (Oomen et al. 2017). As Scrum is adopted in numerous ways (Pries-Heje
and Baskerville 2017), the role of the Product Owner is inevitable adopted in varies
ways too, be it scaling the role of the Product Owner (Paasivaara, Heikkilä, and Lasse-
nius 2012), to having a Project Manager and Scrum Master performing some of the
tasks a Product Owner should do (Moe, Dingsøyr, and Kvangardsnes 2009), or how
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the prioritization of the Product Backlog is done (Moe, Dingsøyr, and Kvangardsnes
2009).

2.1.2 Product Backlog

The Product Backlog is a singular, ordered list of items, which are used to develop a
product (Sutherland and Schwaber 2016). The Product Backlog can be represented
from a simple text document to an advanced tool for the Product Owner to prioritize
and visualize the items in it (versionone 2017). Adopting the Artifact of the Product
Backlog can vary, as an organization can decide to limit or extend the fundamen-
tal idea of the Product Backlog, depending on how the organization would adopt
Scrum (Pries-Heje and Baskerville 2017). The Product Owner should provide suffi-
cient detail to items in the Product Backlog, and providing too much detail can be
an issue (Moe, Dingsøyr, and Kvangardsnes 2009). A Product Backlog also has to be
maintained throughout the lifespan of a project, and the Product Owner’s allocation
of time to maintenance can vary a great amount of the available time the Product
Owner has (Sverrisdottir, Ingason, and Jonasson 2014).

2.2 Benefit Points

Benefit Points can be used as a solution to the problematic situation of the Product
Backlog and how the Product Owner prioritize the items in the Backlog. The theory of
Benefit Points is about adding business value estimates -Benefit Points- to Epics and
Stories in the Product Backlog (Hannay, Benestad, and Strand 2017a). There exists
other ways to achieve the same result

Benefit Points is a far less complex approach than Scaled Agile Framework’s (SAFe)
Weighted Shortest Job First. Benefit Points is designed to be intuitive and straightfor-
ward to use and maintain throughout a project, with a focus on a clear separation of
the cost and benefit. (Hannay, Benestad, and Strand 2017a)

Before assigning Benefit Points for Epics, it is required that an Epic’s cost and business
value are estimated in relation to the business case of the project. A project may not
have a well defined business case, but project objectives will also suffice to estimate
the Benefit Points.

To assign Benefit Points to each Epic, one must assess how much an Epic contributes
to the objectives of the project. It is recommended to estimate the benefit of an Epic
to each objective, however it is possible to estimate the Benefit Points based on all
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2.2 BENEFIT POINTS

objectives. It would be beneficial to use a size scheme, which the users are familiar
with e.g. the same size scheme used for estimating cost could be fruitful. Onward
with this description of Benefit Points, the size scheme used will be the Fibonacci
numbers, known from planning poker, to estimate business value of an Epic

An organization usually have long term goals, and linking project objectives to the
business return of the strategic goals is beneficial. Figure 2.1 shows how Returns,
Objectives, Epics etc. are linked.

Figure 2.1: Blue rows are enterprise level and red are project, grey rows are technical levels.
Figure obtained from (Hannay, Benestad, and Strand 2017a, p. 75)
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We will use our own example based on the theory of Benefit Points. These exam-
ples are based on an example logistics organization, which would have, in coopera-
tion with project management, determined the project objectives and returns in the
strategic period.

• Objective 1: Reduce the package sorting time by 50 percent.

• Objective 2: Reduce the number of damaged packages by 80 percent.

• Objective 3: Reduce the delivery time by 20 percent.

The Objectives are used in the following equations, and can also be seen on Fig-
ure 2.2.

• Return 1: Increased package capacity - Value 8 million.

• Return 2: Reduced financial compensation - Value 5 million.

• Return 3: Improved corporate relations - Value 7 million.

In our example, the total strategically planned return for Returns 1, 2, and 3 is 20
million. Figure 2.2 is an adapted version of the one found in (Hannay, Benestad, and
Strand 2017a, p. 78).

Figure 2.2a shows each Epics contribution to the objectives, and the orange shaded
fields are just a summation of the assigned Benefit Points. Each Objective is esti-
mated to contribute to the strategic return in varies degrees. Figure 2.2b illustrates
how each objective would contribute and Equation (2.1) shows how to calculate TRe-
turn, which is the total return for each objective. SReturn is the strategic return and
CReturn is the contribution return for an objective.

(SRetur n1 ∗C Retur n(Ob ji ))+ (SRetur n2 ∗C Retur n(Ob ji ))

+(SRetur n3 ∗C Retur n(Ob ji )) = T Retur n(Ob ji )
(2.1)

As an example of TReturn for objective 1, we have: (8∗0.35)+(5∗0.05)+(7∗0.15) = 4.1.
Project weight is the proportion relative to the projects total return, and the enter-
prise weight is the proportion relative to the total strategic return. As an example of
the calculation of the project weight we have 4.1/13.55 = 0.30.

As objectives rarely would be equally important, the distribution of the Benefit Points
should be balanced to reflect this accordingly. To calculate the balanced Benefit
Points, information from Figure 2.2a and Figure 2.2b is required. Figure 2.2c rep-
resents the balanced Benefit Points which has been based on the project weight. It
is possible to use the enterprise weight instead of the project weight. With the use of
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2.2 BENEFIT POINTS

Figure 2.2: Assignment of Benefit Points. (a) Epics’ contribution to the Objectives. (b) Objec-
tives’ contribution to the Returns. (c) The Balanced Benefit Points. The cells in white are input
cells, and the orange shaded cells shows the automatic generated results of the inputs.

the enterprise weight it is possible to see an Epic’s or Story’s contribution to the entire
enterprise return and not only the project return.

To calculate the balanced Benefit Points, a formula presented in (Hannay, Benestad,
and Strand 2017a) is displayed in Equation (2.2). Ei is an Epic and Ob j j is an Objec-
tive.

bal ancedBP (Ei ;Ob j j ) = BP (Ei ;Ob j j )∗wei g ht (Ob j j )

∗tot al (BP )/tot al (BP ;Ob j j )
(2.2)

To illustrate Equation (2.2), we provide an example for Epic 1 as seen on Figure 2.2c.
The example is 1∗0.30∗235/86 = 0.82, where we only provide two decimals, hence if
you try to replicate this exact example, it will be off by a fraction. After all the balanced
Benefit Points have been automatically calculated, the Epics which will provide the
most benefit should be considered to be developed first.
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Figure 2.3: The Iron, Agile, and Benefit/Cost triangles (Hannay, Benestad, and Strand 2017b,
p. 61)

The theory of Benefit Points shifts the focus of project management. The iron tri-
angle of project management, as seen on Figure 2.3a, considers quality as the result
of balancing scope, schedule, and cost. According to (Hannay, Benestad, and Strand
2017b), the iron triangle has been discussed and most likely been abandoned by the
agile community. Figure 2.3b is the agile triangle, which have replaced the iron tri-
angle. The agile triangle is trying to balance benefit, quality, and some constraints
which include scope, cost, and schedule.

(Hannay, Benestad, and Strand 2017b) argue that the existing triangles do aim to
create a balance between their factors, but given the distinct division of the factors,
it may be tempting to prioritize one factor over the others. The benefit/cost triangle,
Figure 2.3c, is proposed as Hannay, Benestad, and Strand believes there should not be
a distinct division between benefit and cost. Schedule is the remaining constraint as
scope is argued to just be a part of benefit. Quality is referred to the technical quality,
which include the architecture. The goal of the benefit/cost triangle is to maximize
the benefit/cost ratio affected by the schedule and quality. (Hannay, Benestad, and
Strand 2017b)

The theory of Benefit Points can be used as another way to estimate the priority of a
specific Epic or Story. The use of Benefit Points provides a new dimension of priori-
tizing Epics and Stories, which provides the most value for the customer.
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Chapter 3

Research Methodology

This chapter presents our research approach and the choices made during the re-
search approach.

3.1 Design Science Research

To address our research question, we have chosen to use Design Science as a re-
search method. Design Science has its roots in engineering and other applied sci-
ences. An important foundation is Herbert Simon’s conceptualization in The Sciences
of the Artificial (Simon 1996). March and Smith (1995) picked up Simon’s idea. They
noted that Design Science needs to undertake two main processes in a cycle: Build
and Evaluate. Building is a process of constructing an artifact for a specific purpose
whereas evaluation is the process of determining how well the artifact supports a so-
lution.

As a guide for using a Design Science research method, we chose the paper A Frame-
work for Theory Development in Design Science Research: Multiple Perspectives (Kuech-
ler and Vaishnavi 2012). It was chosen, as Kuechler and Vaishnavi’s paper is an ac-
knowledged way of performing Design Science, and also provides us with a good
structure. With the reasoning behind the choice of a Design Science research method,
it it fruitful to document how to use it.

According to the guidelines outlined by (Peffers et al. 2007) there is a general proce-
dure consisting of six steps to follow when conducting Design Science research. The
six steps of the Design Science Research Method (DSRM) process model can be seen
on Figure 3.1
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Figure 3.1: Illustration of steps in Design Science. Figure obtained from (Peffers et al. 2007,
p. 54)

3.1.1 Activity 1: Problem identification and motivation

The initial activity entails defining the specific research problem and justifying the
value of a solution as seen on Figure 3.1. The problem definition is used to develop an
artifact, which adequately provides a solution. However, it may be fruitful to atomize
the conceptualization of a problem, so the solution can encapsulate its complexity.

The justification of the value of a solution accomplishes two things. Firstly, it provides
the researcher and the readers of the research with motivation to apply the solution
and to accept the results. Secondly, it assists to understand the rationale associated
with the researcher’s perception of the problem.

This activity requires knowledge of the state of the problem and the importance of its
solution. The following activity is to define the Objectives for a solution.

Our Problem Identification and Motivation

The Product Owner has a central and difficult role in a project. He/She is responsible
for a number of tasks and artifacts. The main artifact is the Product Backlog which is
essential for development of a product during a project. Prioritization of the Product
Backlog has been identified as a problem and described in Chapter 1. By creating a
solution for this problem, with the theory of Benefit Points, can potentially increase
value creation.
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3.1.2 Activity 2: Define the objectives for a solution

The objectives of a solution are derived from the definition of the problem and the
knowledge of what is possible and feasible to accomplish. The objectives can be ei-
ther quantitative or qualitative. Quantitative refers to elements, in which a solution
would be an improvement compared to current solutions. Qualitative means a new
artifact could be expected to assist solutions to yet to be addressed problems.

Our objectives for the solution

The objective is to create a solution which incorporates the theory of Benefit Points,
so a Product Owner can use a combination of benefit and cost to prioritize the Prod-
uct Backlog. There are several requirements a solution should fulfil, which describes
the quality of the solution, and not the functionality. (Sommerville 2016).

Our non-functional requirements are as follows:

• Correctness - The solution should perform all calculations from the theory of
Benefit Points correctly. The calculations provide the required information to
prioritize the Product Backlog correctly.

• Robustness - The solution should be able to cope with errors. Since the solu-
tion revolves around a central artifact in a project, it needs to be reliable.

• Usability - The solution should be usable. The Product Owner should with ease
be able to interact and extract valuable information related to the prioritization
process.

As discovered and documented in our previous semester (Haaber and Grønhøj 2017),
we found a number of problems a Product Owner can encounter during a project.
The solution needs to resolve the problem of prioritizing the Product Backlog (Baum-
gart, Hummel, and Holtenn 2015; Sverrisdottir, Ingason, and Jonasson 2014). Fur-
thermore, as the solution incorporates the theory of Benefit Points, the benefit or
more precise the value is more visual in a project, which means the problem of Value
Creation (Sverrisdottir, Ingason, and Jonasson 2014; Kristinsdottir, Larusdottir, and
Cajander 2016) potentially can be resolved.

Our solution can potentially resolve or partly resolve the problem of Organization
Resources (Lehtinen et al. 2015; Judy and Krumins-Beens 2008), as it potentially can
free up used time in the prioritization process and make the Product Owner more
available to the Development Team. A further in-depth description of all the prob-
lems can be found in our previous semester report (Haaber and Grønhøj 2017).
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3.1.3 Activity 3: Design and development

The creation of an artifact requires determining the desired functionality and neces-
sary architecture, as well as the actual activity of creating the artifact. Artifacts can be
widely different and potentially be constructs, models, methods, or instantiations,
which each have a broad definition.

A design research artifact is, in concept, any object which is designed with a research
contribution incorporated into the design. Traversing from objectives to design and
development requires knowledge of theory, which can sustain in a solution.

How we designed and developed the solution

The solution to be designed and developed will have to adhere to design guidelines
which will be described in Section 4.3. Sketches will be used to visualize early ideas,
which are to be used in the design. A design research artifact will be created based on
the theory of Benefit Points incorporated.

3.1.4 Activity 4: Demonstration

Activity 4 revolves around demonstrating the use of the artifact to resolve one or more
instances of the problem. Appropriate activities which could be used are experimen-
tation, simulation, case study, and/or proof. Depending on the nature of the artifact,
the activity to use to demonstrate may vary, as the most appropriate activity should
be used. Having extensive knowledge of how the artifact can be used to resolve the
problem is advantageous.

How we demonstrate our solution

The theory of Benefit Points should be demonstrated using a proof of concept so-
lution. The demonstration should involve experiences Scrum Team members. Re-
quired knowledge about the theory of Benefit Points should be provided for the demon-
stration depending on the evaluation strategy used.

Page 10 of 55



3.1 DESIGN SCIENCE RESEARCH

3.1.5 Activity 5: Evaluation

Observation and mensuration of how well the artifact assists a solution to the prob-
lem, is an activity which involves the comparison of the objectives of a solution to the
observed results from the demonstration. The nature of the problem and the artifact
is pivotal to the form of the evaluation and the required knowledge of metrics and
analysis techniques. A few examples are a comparison of the artifact’s functionality
with the specified solution objections, results of a satisfaction survey, or client feed-
back. Conceptually, an evaluation could potentially include one or more appropriate
empirical evidence or logical proof.

The researchers can, at the end of the evaluation activity, decide to return to activity
3 to try improve the artifact based on the evaluation, or they can move on to the next
activity and restrain any improvements for future projects.

Our evaluation

To be able to observe and measure how well the developed solution resolves the
problem, an evaluation strategy must be chosen. We will use a comprehensive frame-
work by Venable, Pries-Heje, and Baskerville for deciding a proper evaluation strategy
and method to use (Venable, Pries-Heje, and Baskerville 2012).

We will perform a number of evaluations throughout our project. The evaluations
will be in relation to the problem a Product Owner has with prioritization the Product
Backlog (Haaber and Grønhøj 2017). Evaluation can also be completed on the non-
functional requirements described in Section 3.1.2. Our evaluations are described in
Chapter 6.

3.1.6 Activity 6. Communication

Communication is an essential part in sharing ones research with interested parties.
Researchers must relay information regarding all aspects, such as the problem and its
importance, and the artifact and reasoning behind it and the choices made. Typically
researchers use a common structure of an empirical research process to present their
findings in a research paper.
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How we communicate the findings

In this project, we document our Design Science research through a master thesis
report, presenting our process, reasoning, and choices throughout the project. The
report will be available through Aalborg University’s project database. Our solution
will be essential in sharing our take on the theory of Benefit Points. It can be shared
through github, or the Atlassian marketplace if the solution meets a number of crite-
ria set by Atlassian.

3.1.7 Our interpretations of the DSRM process model

To start off our approach for this project, we have adopted Figure 3.1 to represent
the steps to take for the project. Figure 3.2 represents each activity we will iterate
through. Previous research displayed a problematic situation for a Product Owner
prioritizing the Product Backlog (Haaber and Grønhøj 2017). Items in the Product
Backlog are normally prioritized based on cost, and there exists a need to include
different information in the prioritization process. This triggered the development of
a solution drawing in the theory of Benefit Points.

Figure 3.2: Our illustration of the six activities in Design Science. Modified version from (Pef-
fers et al. 2007, p. 54)
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Chapter 4

Design

This chapter presents our design of the solution to the problematic situation pre-
sented in Chapter 1. Section 4.1 describes the existing technologies in order to find
the right project management tool.

Section 4.2 explains the project management tool we have chosen, and then in Sec-
tion 4.3, a user interface is described and designed. Finally the architecture for the
solution is explained in Section 4.4.

4.1 Existing Technology

Some applications for project management already exists; those deemed most rel-
evant for this project have been analyzed, and in the end of the section a project
management tool is chosen.

4.1.1 VersionOne

VersionOne (VersionOne 2018) is a web based agile management solution that is de-
veloped for teams and projects of various sizes. It is a compact platform that delivers
in terms of managing and tracking of multiple teams, tasks, and projects. VersionOne
can be customized to a business of any shape or size. The Product Backlog in Ver-
sionOne can be seen in Figure 4.1.

VersionOne’s prioritization is based on a low to high scale, where the ranking of items
is up to the Product Owner and could be based on cost. VersionOne do not support
plugins so it is not possible to use VersionOne for this project.
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Figure 4.1: VersionOne Backlog

4.1.2 Pivotal Tracker

Pivotal Tracker (Tracker 2018) is a web based project planning tool for agile software
development. Pivotal Tracker can help with visualizing projects in the form of sto-
ries or virtual cards, and break down projects into manageable pieces. The Product
Backlog can be seen in Figure 4.2.

Figure 4.2: Pivotal Tracker Backlog

The tracker part of Pivotal Tracker can show the team’s performance with burn down
charts. The tracker is intelligent in the way, that it can predict the estimations and
the project’s completion time, by looking at the teams previous projects and see if
the tasks that are assigned to a Sprint can be completed. Pivotal Tracker encourages
an agile software development process.

The problem presented in our introduction (Chapter 1) is about how prioritization
can be geared more to value than cost. In Pivotal Tracker the prioritization of tasks
are based on a scale of 0 to 3 where 0 is a low priority and 3 is high, The prioritization
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is cost based by using planning poker. The ranking of tasks on the backlog is based
on what the Product Owner finds most relevant. Pivotal Tracker can incorporate both
Epics and Stories. With the way the prioritization is accomplished in Pivotal Tracker,
it could be possible to make a plugin that incorporates value based prioritization
instead of the cost based prioritization.

4.1.3 Jira

Jira is a project management tool (Atlassian 2018b) developed for bug tracking, issue
tracking, and project management of software projects. The Jira dashboard has a
number of useful features, which are able to handle different issues. Some of the
features and issues are: issue types and workflow screens. The Issue page and the
backlog in Jira can be customized to match the business processes and they can be
seen on Figures 4.3 and A.3

Figure 4.3: Jira Issue page

Jira’s prioritization of Epics and Stories on the backlog is also based on a lowest to
highest scale, but is more granular with low, medium, and high. The prioritization
is also based on cost. The ranking of tasks on the backlog is based on the tasks with
the highest priority, but the Product Owner can decide the order of the items on the
Product Backlog. Since Jira support plugins it could be possible to make a plugin to
Jira that try and solve the problem we introduced in the Chapter 1.
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4.1.4 Choice of Project Management Tool

It has been decided to create an extension for an existing project management tool,
instead of developing a standalone solution. The reasoning behind this decision, is
the feasibility of having to develop all the necessary functionalities for a well func-
tioning tool. By using an existing tool as our foundation, we can focus on incorporat-
ing the theory of Benefit Points, and it will also provide a clear distinction between
our extension and the normal use of a tool.

As we have decided to create an extension, it is not feasible to use VersionOne as our
foundation for this report. The choice is between Pivotal Tracker and Jira, where the
latter is the most used agile project management tool (versionone 2017). By choos-
ing a tool which is used the most, could provide a closer connection with potential
Product Owners to test our extension. Atlassian, the developers of Jira, also provides
well described documents on how to develop a plugin for Jira.

4.2 Jira

Jira is a proprietary project management tool that is offered in three packages: Jira
Core, Jira Software and Jira Service Desk. In this project we will use Jira Core and Jira
Software. (Atlassian 2018b)

Jira Core is the generic project management package, which is the foundation of the
use of Jira. It has project, task, and process management. Jira Software is an ex-
tension which brings the agile aspects to project management. Project features like
Scrum, and Kanban exists in this extension. Since we work with Scrum, Jira Software
is essential for our development. (Atlassian 2018b)

4.2.1 How to use Jira

There are several ways to use Jira depending on the type of project being developed.
We use the Jira Core as it is the foundation and is required to run Jira as a whole. It
also includes a number of libraries which eases development.

Figure A.1 shows the first screen the user is shown when starting Jira. In the top bar
are four main menus, Dashboard will take you to an overview of the project and the
information of activities pertaining to you as a user. The project menu will show the
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projects the user is associated with. The Issue menu shows the recent issues the user
has worked on.

Figure A.2 shows the screen for creating a new project. It will shows all the available
project types. In this case, it shows the Scrum, as Jira Software is installed. When a
project is created, in our case a Scrum project, the user will be presented with the
Backlog screen as seen on Figure A.3. When issues have been created for a project,
they can be viewed on the issues page, as seen on Figure A.4, which provides a de-
tailed overview of the issues.

4.3 User Interface

When designing a user interface there are a number of elements to be considered
to make the correct choices. A user interface’s main objective is to present infor-
mation and functionality to the user. Depending on the context being designed for,
there exists a number of guidelines which should be followed when designing the
user interface. When designing the user interface for Jira, one should follow the de-
sign guidelines provided by Atlassian so it is possible to create a seamless integrated
plugin.

4.3.1 Design Guidelines

Atlassian, developers of Jira, have created design guidelines for their products. De-
sign guidelines exists to provide a shared understanding and foundation for imple-
menting user interface elements. There exist guidelines for colors, iconography, ty-
pography, and writing style, which are the foundations of the design used in Jira. The
various components of Jira also adhere to a number of guidelines which should be
followed. The general advice is that new elements added to Jira should aim for a
seamless integration in the overall application to create consistency and retain fa-
miliarity. (Atlassian 2018a)

Tables

A table is an essential component in Jira. Tables are used to structure large amounts
of content in a presentable way to make it easier for users to read and comprehend
the content. A table has a number of attributes which changes the look and be-
haviour of the table.
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By default, and in most cases, a table’s width is the same as the page. However, at
some cases, the width can make content less readable and comprehensible if the
content is quite small. Table width should always be adjusted to fit the content it
should present.

A table consists of a number of columns and rows based on the information require-
ments by the users. Information in columns should be presented by importance from
left to right, so users can extract the most important information first.

The content in a table should by default be left aligned unless a different alignment
assists with comprehension of the content. Numeric data is usually easier to read
when it is aligned to the right. Column headers should always be aligned with column
content.

Icons

An icon is a visual representation used for directories, files, common action etc. and
provide a visual context as well as enhancing usability. An icon should be simple, but
bold enough to catch the attention of the user.

When creating an icon, two versions should be designed, one on a 20x20px grid and
another on a 16x16px grid. The two sizes are to accommodate both regular and small
version of the icon throughout the application.

As a general guideline, it is best to build from base shapes like a square, circle, rectan-
gle, or oval. To obtain a more smooth icon, corners should be curved using the circles
available in the initial design grid provided by Atlassian.

4.3.2 Sketches

Sketching is a powerful design technique to illustrate a design concept. A sketch is
fairly inexpensive to create compared to the benefit it will produce. We used sketch-
ing as a way of visualizing Benefit Points in a design context.

There are several aspects of Benefit Points we wish to present to the user, one of which
is the information related to Figure 2.2a and Figure 2.2b. The two tables represent the
presentation and input area of Benefit Points to the associated Objective and Epic,
and the Contribution associated to a Return and Objective.

There exists a few ways to present a large amount of data, but using a table, as both
Figure 2.2a and Figure 2.2b does, is the best way when the user is required to input
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and edit the data on display. The focus should be moved towards explaining Benefit
Points in an informative way so a new user can grasp and understand the concept of
Benefit Points.

The task at hand is to present Benefit Points in enough details together with the table
displaying the data, but also clearly separated from the table of the data so an experi-
enced user’s work is not interfered with by the details. Figure 4.4 is a rough layout of
where to present relevant information about Benefit Points and the table of Benefit
Points. Information should be presented at the top and not take up more than 1/3
of the tab. Any excess information to further deepen the understanding of Benefit
Points should be moved to a helpful dialog accessible through the Benefit Points tab.
The Contribution and Balanced Benefit Points tab will work in a similar way as the
Benefit Points tab to retain consistency.

Figure 4.4: Benefit Points Tab Figure 4.5: Returns Tab

After having explained and display information relating Benefit Points, Contribution,
and Balanced Benefit Points, two central elements remain. Returns and Objectives
are essential in the calculation process and a complete comprehension of the two
similar, but different concepts is important. Figure 4.5 presents a similar way of sep-
arating information from the data. There are however two distinct differences. The
first is what and how the data is displayed. All the data about a Return or Objective
must be presented, and a clear option to edit or delete each entry. The second dif-
ference is how to add, edit, or delete a Return or Objective, which will be completed
through dialogues to provide information for the process.

Figure 4.6 and Figure 4.7 represents the dialogues for adding and editing a Return.
The two dialogues would be fairly similar as they both should provide enough infor-
mation to add a Return in the start or to edit a Return at any given time if a Return
would change.
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Figure 4.6: Dialog for adding a Re-
turn

Figure 4.7: Dialog for editing a Re-
turn

The dialogues would be similar for Objectives to retain consistency throughout ex-
tension. A delete dialog would simply provide a confirmation if one wishes to delete
the desired Return or Objective, while notifying which Return or Objective is to be
deleted.

With a comprehensive outline and idea about the design, the design process can pro-
ceed to the next phase. The next phase is about creating a more detailed design to be
implemented.

4.3.3 Design

We used the sketches and the outlined design guidelines to create a more detailed
design of our extension. Figure 4.8 presents the design which displays five tabs,
each representing essential elements of the theory of Benefit Points. Figure 4.8 more
specifically shows information about the Benefit Points and what they are, how to
assign them, and the reason to use Benefit Points. It will then present a dynamically
generated table based on the amount of Epics and Objectives created for the project.
Assigning a Benefit Point is done in the individual cells of the table.
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Figure 4.8: Benefit Points Tab

The tabs for Contribution and Balanced Benefit Points will follow the same layout
to retain consistency. The essential part of the balanced Benefit Points tab will be
providing direct link to each individual Epic for accessibility, which also can be seen
on Figure 4.8, and the ability to sort the table to create an improved overview.

The last two tabs, Returns and Objectives, will also provide information regarding
what a Return and an Objective is, and how to determine one. Figure 4.9 shows the
Returns tab, which has a similar information area at the top, as the other tabs, for
consistency. It however also provide a create button as it should be possible to create
a new Return. It will open a dialog to enter information about the Return and update
the list of Returns. A list of all Returns will be presented to the user with all relevant
information regarding a Return. Options to edit and delete a Return exists and will
prompt a dialog for each action.

Figure 4.9: Returns Tab
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The Objectives tab will use the same layout as the Returns tab as displayed on Fig-
ure 4.9 and make use of the same options for creating, editing, and deleting an Ob-
jective.

Lastly, we also decided to add the information of balanced Benefit Points on the in-
dividual Epics. It will show the balanced Benefit Points for each Objective, and it can
be seen on Figure 4.10.

Figure 4.10: Balanced Benefit Points on the Issue Page

4.4 Architecture

4.4.1 3-Layered Architecture

In this project we used a 3-layered architecture for our solution. A 3-layered archi-
tecture separates the presentation, application, and data layer, which benefits scala-
bility and performance. In our project, the 3 layers are named User Interface, Model
Component, and Data Structure. Figure 4.11 displays an overview of the 3-layered
architecture of this project.
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Figure 4.11: 3-Layered Architecture (Adopted from (Jinfonet.net 2018))

The User Interface layer is where information is displayed, and all interactions be-
tween the solution and the user happens. These interactions could be the user enter-
ing information, which the solution requires to calculate the balanced Benefit Points.
The Model Component layer handles all the business logic of the solution. The busi-
ness logic involves the calculation of the balanced Benefit Points, information to send
to the User Interface layer and to the Data Structure layer. The Data Structure layer
is how data is stored, which involves Benefit Points, Contributions, Returns, and Ob-
jectives.

4.4.2 Model Component

To get an overview of the problem area, a model component was created. Figure 4.12
illustrates the model component and the classes which are a part of it. The Epic class
is a child of the Issue class, and it inherits the properties of its parent. Benefit Point is
an aggregation of Epic, as a Benefit Point can not exist without an Epic. Likewise, an
Objective has the same kind of aggregation with a Benefit Point, as an Epic has. This
means that a Benefit Point can not exist without both an Epic and an Objective.
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Epic

BenefitPoint ReturnObjective

Contribution 

Issue

0..*

1

0..*

1 1
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Figure 4.12: Model Component of the problem area.

An Objective also has a relation with a Contribution. A Contribution is an aggregation
of an Objective and a Return. This means that a Contribution can not exist without
both an Objective and a Return.
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4.4.3 Data Structure

Atlassian recommends using Active Objects as it is a new object relational mapping
layer for Jira. Active Objects enables easier, faster, and more scalable data access and
storage compared to the existing options of Bandana and PluginSettings APIs offered
by Jira. Active Objects is recommended to use for plugin data storage and acts as a
real database (Atlassian 2016). it was decided to follow that recommendation.

To provide an overview of our data structure for the plugin, an Entity Relationship
(ER) diagram was constructed, which can be seen on Figure 4.13. The ER diagram
consists of four tables, or Active Objects, which are BenefitPoint, Contribution, Ob-
jective, and Return.

BenefitPoint

Contribution

Return

Objective

ID

Value IssueID

Value

Description

Value

Description

ID

ID

ID

1 N

1

N 1

N

Has Has

Has

ProjectID

ProjectID

ProjectID

ProjectID

Figure 4.13: Entity Relationship Diagram

The relationships in the ER diagram has been specified according to the theory of
Benefit Points (Hannay, Benestad, and Strand 2017a). The theory states that the Ob-
jectives has a zero to many relationship with BenefitPoint and Contribution. Return
has a zero to many relationship with Contribution, as a Return can have zero Contri-
butions or many Contributions depending on amount of Objectives. This structure
is simple but effective and helps to simplify the overall architecture of the system.
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Chapter 5

Implementation

This chapter shows and explain how the system has been implemented. Section 5.1
describes the data structure and communication to the database. Section 5.2 ex-
plains the important calculations for balanced Benefit Points. In Section 5.3 the user
interface is designed in Section 4.3 is implemented.

5.1 Data Structure

Based on the the Data Structure outlined in Section 4.4.3, we have implemented a
way to save Active Objects for Benefit Points, Contributions, Returns, and Objectives.
Listing 5.1 shows the method required to add a new Benefit Point.

1 public BenefitPoint add(int value , long epicID , long objectiveID ,
long projectID)

2 {
3 final BenefitPoint benefitPoint =

ao.create(BenefitPoint.class);
4 benefitPoint.setValue(value);
5 benefitPoint.setEpicID(epicID);
6 benefitPoint.setObjectiveID(objectiveID);
7 benefitPoint.setProjectID(projectID);
8 benefitPoint.save();
9 return benefitPoint;

10 }

Listing 5.1: BenefitPoint data

The method starts out on line 3, where a new object of the type BenefitPoint is in-
stantiated as an Active Object based on the BenefitPoint class. Line 4, 5, 6, and 7 is
simply invoking the set methods associated with the BenefitPoint class. Lastly, on
line 8, the information has to be saved before it returns. The newly created Active
Object is stored within Jira’s internal database of Active Objects. The add method, as
well as other relevant methods are invoked through a BenefitPointService class.
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The implementation for Contributions, Returns, and Objectives follow the same pat-
tern, but with slight differences on the properties assigned and methods available to
invoke.

5.1.1 Servlet

To retrieve input from the user, we use servlets to communicate with the server.
When an action is performed, e.g. data is submitted through a form, the servlet
will process the request through a method called doPost, which takes a HttpServle-
tRequest and a HttpServletResponse as input. The doPost method processes the re-
quests sent from the client and returns a response to the client. Listing 5.2 shows the
doPost method for our BenefitPointServlet. When adding or editing a Benefit Point,
it goes through the doPost method.

1 protected void doPost(HttpServletRequest req , HttpServletResponse
res) throws ServletException , IOException{

2
3 List <BenefitPoint > benefitPoints = benefitPointService.all();
4 boolean added = false;
5 if(! benefitPoints.isEmpty ()){
6 for (BenefitPoint benefitPoint: benefitPoints) {
7 if(benefitPoint.getissueID () ==

Long.parseLong(req.getParameter(
8 "returnIDBPInput")) &&

benefitPoint.getObjectiveID () ==
Long.parseLong(req.getParameter(

9 "objectiveIDBPInput"))){
10 benefitPointService.update(benefitPoint.getID(),
11 Integer.parseInt(req.getParameter(
12 "benefitPointInput")));
13 added = true;
14 }
15 }
16 if (added){
17 res.sendRedirect(req.getHeader("Referer"));
18 } else {
19 addBenefitPoint(req , res);
20 res.sendRedirect(req.getHeader("Referer"));
21 }
22 } else {
23 addBenefitPoint(req , res);
24 res.sendRedirect(req.getHeader("Referer"));
25 }
26 }

Listing 5.2: Benefit Point Servlet
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As two actions, add or update, can happen when invoking the doPost method, we
perform a check to see if a Benefit Point with the same EpicID and ObjectiveID al-
ready exists. To do this, we require a list of all the Benefit Points, and if the list is
empty, we simply just add the new Benefit Point. The iteration spanning line 6 to line
15 checks if a Benefit Point already exists. If a Benefit Point already exists the Ben-
efitPointService update method is invoked on line 10 to 12. On line 16, a statement
checks if a Benefit Point has been updated, and if not then the Benefit Point will be
added on line 19.

5.2 Benefit Points Calculations

As prescribed by the theory of Benefit Points (Hannay, Benestad, and Strand 2017a),
there are a number of calculations to perform. Some calculations are simple sum-
mations to prepare for the essential calculations, e.g. for balanced Benefit Points. We
presented Equation (2.1), which calculates the total Contribution per Objective, and
the implemented calculation can be seen on Listing 5.3.

1 public static double contribution(List <Contribution > conlist ,
List <Return > retlist , int objectiveID){

2
3 double total = 0;
4 for (Contribution contribution: conlist) {
5 if (contribution.getObjectiveID () == objectiveID){
6 for (Return return1: retlist) {
7 if (contribution.getReturnID () == return1.getID ()

){
8 total += (contribution.getValue () *

return1.getContribution ()) / 100;
9 }

10 }
11 }
12 }
13 return total;
14 }

Listing 5.3: Total Contribution per Objective calculation

The method requires three arguments, which are a list of Contributions, a list of Re-
turns, and an Objective ID. On line 4, it will iterate through all Contributions to find
the Contributions which belongs to the specified Objective. On line 6, it will iterate
through all Returns and perform a singular calculation, which the result will be added
to a total, which is returned at the end.
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1 public static double balanceBenefitPoint (double projectWeight ,
int totalBP , int bp , int totalobjbp){

2 return bp * projectWeight * totalBP / totalobjbp;
3 }

Listing 5.4: Single balaned Benefit Point calculation

The main calculation to be performed is shown on Equation (2.2), which is for calcu-
lating a balanced Benefit Point. It requires a Benefit Point, a weight, total amount of
Benefit Points, and the total amount of Benefit Points associated to an Objective. As
shown on Listing 5.4, the method takes the mentioned four variables as arguments
and returns the balanced Benefit Point.

5.3 User Interface

In our implementation of the user interface, we followed the created design from Sec-
tion 4.3.3, which follows the design guidelines presented in Section 4.3.1. Figure 5.1
shows how the Benefit Points tab has been implemented based on Figure 4.8.

Figure 5.1: Implemented version of the Benefit Points Tab

The most noticeable change is the addition of a button in the bottom right corner.
This button, when clicked, save all the changes made to the table of Benefit Points.
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Figure 5.2 shows the implemented version of the Returns tab. It displays three sec-
tions of text areas at the top, to provide useful information about Returns.

Figure 5.2: Implemented version of the Returns Tab

The main difference between the implemented version, Figure 5.2, and the designed
version, Figure 4.9, is the text added above the button to create a new Return as seen
at the top right of Figure 5.2.

We also made a slight addition to the individual issue page in Jira, specific for the
issues of type Epic. Figure 5.3 presents the implementation of the design, which can
be seen on Figure 4.10.
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Figure 5.3: Implemented version of the Balanced Benefit Points on the issue page

There is a minor addition of the total value, which can be seen on the bottom right of
Figure 5.3. This minor change was made, as it makes sense to present the individual
values, but also the summation of these values, as they are available and used in the
prioritization process.

5.3.1 Improvements based on evaluation

In Chapter 6, we describe the evaluation of our solution. The evaluation provided
feedback, which made us make improvements to our solution. Figure 5.1 and Fig-
ure 5.3 represents the final version of the solution, which do include the improve-
ments. Figure 5.1 shows that an Epic uses its summary as identification instead of its
key. It also shows that the description of an Objective is added to better identify the
individual Objectives. These identification changes has been applied on the Contri-
butions and Balanced Benefit Points tabs as well. Figure 5.3 shows that the table on
the individual issues page also has had the description of the Objectives added.
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Chapter 6

Evaluation

When conducting Design Science research, evaluation is a central and essential ac-
tivity. We used the Design Science Research Evaluation Strategy Framework (Venable,
Pries-Heje, and Baskerville 2012) as a guide to find the relevant evaluation strategy to
use for our project.

We identified, using the Four-Step method, that we should observe our solution in
an artificial environment. This means we will be using example information with our
solution during the two evaluations.

6.1 IT-House Evaluation

We set up an evaluation of Benefit Points and our plugin, with two representatives
from IT-House (IT-House is a made up name to keep the company anonymous). IT-
House is a software company located in Aalborg and they have approximately 60 em-
ployees. The two representatives were a junior consultant and a software developer
with a few years of experience, which both has been a part of the recently switch to
using Scrum and Jira in IT-House.

We asked if they wanted the theory our solution is based upon, before our evaluation
began. When our evaluation started, we asked to what extent they knew the theory,
and they had only briefly gone through the theory. This meant that our approach
for the evaluation should focus on explaining the theory of Benefit Points while we
presented our plugin. Through the entire evaluation, we noted down all the feedback
to be processed after the evaluation.

To create a realistic example, that the evaluatees could relate to, we decided to use
an example the evaluatees came up with. They suggested a project for storage opti-
mization and accounting in IT-House. We created four Epics named Sale, Purchase,
Tasklet Factory, and Document Capture. After this we also created two Objectives,
one for storage optimization of 50%, and the second being reduction of manual pro-
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cesses by 50%. Two Returns were identified, calculated, and created. They were re-
duction in accounting, which had a contribution of 420.000 danish kroner, and stor-
age optimization with a contribution of 2.100.000 danish kroner.

With the Epics, Objectives, and Returns defined, we could proceed to the next phase
of the evaluation by assigning Benefit Points and Contributions. It was decided to use
a size scheme of 1-100 for assigning Benefit Points, and we let the evaluatees assign
the points with us as guidance. After assigning the Benefit Points, we assigned Con-
tributions, more specifically how much an Objective would contribute to a Return.

As all necessary information had been entered, we could present the balanced Bene-
fit Points, and the evaluatees could see which Epic would bring most value. We then
transitioned to an open discussion about Benefit Points and our solution in relation
to IT-House.

The first topic of our discussion was the plugin we had created. We discussed how
the plugin was to use, how it looked, and improvements which could be made. The
second topic we discussed, was if Benefit Points and our plugin could be useful in IT-
House. Lastly, we asked how their experience had been with the evaluation of Benefit
Points and our plugin and which steps they suggest we take next.

Findings
Our focus for the findings have been general feedback towards the theory of Benefit
Points and especially our plugin. The feedback provided made it evident that overall,
the idea of Benefit Points and an integration of Benefit Points into a plugin made it
tangible as the developer mentioned.

“I really like the idea of using value as a way of thinking, and making it
available through a plugin to Jira makes it tangible to understand and

work with. We are practitioners after all.” - Software Developer

To dive deeper into our findings, we discovered issues relating to the learning curve
of Benefit Points, usability of our plugin, and organizational thinking of projects.

The learning curve of Benefit Points was a bit steep at first. The evaluatees had only
brief read the theory of Benefit Points we sent them, which required us to explain the
theory to them. After a short while and throughout the evaluation, the evaluatees
gained a basic understanding of the theory. The theory may be written to practition-
ers and be fairly simple, but conveying it through a plugin, by condensing the theory
is a difficult task. The software developer mentioned in relation to the layout and
information provided.

“I really like that the information is separated into multiple tabs. It
provides a decent overview, while still keeping the information together.
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The information seems to provide a basic introduction to how you use it
as well.” - Software Developer

The separation of Benefit Points, Objectives, Contributions, Returns, and Balanced
Benefit Points made the overall feel of plugin well balanced to use. There were how-
ever a number of issues which arose during the evaluation. The main issue which
arose, was the identification of Epics, Objectives, and Returns when the user is on
the Benefit Points, Contributions, and Balanced Benefit Points tabs. We identified
and listed Objectives and Returns by their ID values, which made it difficult to differ-
entiate between these. Epics were also listed by their key value, which also made it
difficult to differentiate between them. Epics also provided a link to their designated
page, where information could be changed, e.g. priority of the Epic, and we asked
the evaluatees about this functionality to which the developer answered.

“I think it is a really useful functionality to quickly access an individual
epic at anytime.” - Software Developer

Another issue was the need of changing page to change priority of an Epic, which re-
quires a lot of going back and forth. Lastly, when the evaluatees had to assign Benefit
Points, an issue arose with understanding which size scheme, that could be used. It
was unclear that any size scheme was possible to use when assigning Benefit Points.

The evaluatees presented a few ideas to address the issues. The first issue of identifi-
cation, could be resolved by providing the description of an Objective and Return, as
well for Epics. The second issue of page changing for the priority, could be integrating
the balanced Benefit Points more directly into the Product Backlog of Jira. This could
be done with the actual balanced Benefit Points, or with a form of colour coding with
green, yellow, and red. The junior consultant suggested:

“It would be really cool if you made a template like the Scrum template,
but for value instead. It could help with changing the thinking of an

organization and if we were to restructure our processes and mindset.” -
Junior Consultant

We addressed the question about the usefulness of the theory and our plugin for IT-
House. They were positive that it could be beneficial to use Benefit Points to estimate
value and prioritize what to work on next, and by using our plugin they believed it
was easier to start using. However, they had a few issues as to the use of Benefit
Points. It would first and foremost require IT-House to include value thinking, which
requires more planning in the start of a project and a template for Benefit Points
could potentially assist in resolving this issue. They also mentioned the mentality of
their typical client, which desired to know the exact cost of the solution they were to
make. However, they agreed that it would be useful to present the information, so a

Page 34 of 55



6.1 IT-HOUSE EVALUATION

client could see what they paid for and how the money was spent, in turn showing
where the value was created for the client.

The last step we covered in the evaluation was the next steps to take. They suggested
to implement Benefit Points for stories as we already covered Benefit Points for Epics.
We agreed upon this suggestion, as the authors of Benefit Points wrote a paper ex-
plaining Benefit Points for stories (Hannay, Benestad, and Strand 2017b). They asked
if we could provide this theory to them, which we did. We also shared a spreadsheet
with example calculations, as per their request, so they could work with the calcula-
tions themselves.

“We really like the theory and it sounds quite smart to use. It would take
time to get used to, and if value for stories could be added, the plugin

would be even more useful.” - Junior Consultant

6.1.1 Summary

To provide an overview of the issues and ideas, that was found during the evaluation
with IT-House, we have made an ordered list. The ordered list has been prioritized
by using our own solution to determine which item would provide the most value.
The balanced Benefit Points can be seen on Figure B.1. The issue about replacing
ID/Key identifiers for Objectives, Returns, and Epics with Descriptions/Names will
be addressed in this project, while the rest can be implemented/improved in the fu-
ture.

• Improvements to existing solution (Replace ID/Key identifiers for Objectives
etc.)

• Story Points Implementation

• Clarifications to Size Scheme etc.

• Backlog Integration

• Learning Curve Optimizations

• Colour Codes Implementation

• Visualization of value created

• Benefit Points Template
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6.2 WindIT Evaluation

Before performing a second evaluation with WindIT, we made some improvements
to our solution, based on the first evaluation, which can be seen in Section 5.3.1.
By taking this approach, we iterated back to activity three of our Design Science ap-
proach.

We set up a second evaluation of our solution and Benefit Points, with one represen-
tative from WindIT. WindIT is a software engineering company located in southern
Jutland, with approximately 20 employees in the IT department. The representative
from WindIT, was a Project Manager with multiple years of experience in software
development, and WindIt uses Scrum on a daily basis.

Before the evaluation, we suggested to send the theory of Benefit Points (Hannay,
Benestad, and Strand 2017a) to the evaluatee, but he informed us, that he would not
have available time to read it before our scheduled evaluation. Our approach for the
evaluation, like our first evaluation, should focus on explaining the theory of Benefit
Points, while we present our solution. Throughout the entirety of the evaluation, we
noted down the feedback.

To make the evaluation more relevant for the evaluatee, we decided to create, with
the evaluatee, a realistic example, which the evaluatee could relate to. He suggested
a project for a wind farm. We created a couple of Epics, two Objectives, and two
Returns were identified, calculated, and created as well.

After all the necessary information had been entered, the balanced Benefit Points
were presented to the evaluatee, so he could see which Epic provided the most value.
The evaluation transitioned into a discussion about Benefit Points and our solution.

Findings
The focus for this evaluation has not only been feedback on the theory of Benefit
Points and our solution, but also for us to relate the feedback to our evaluation with
IT-House. The feedback provided made it clear that the idea of Benefit Points, and
the integration of Benefit Points into a plugin, made the theory more tangible for
the evaluatee. We also identified a number of the issues the IT-House evaluation
displayed.

The first issue, which was discovered, was the learning curve of Benefit Points. The
same issue also occurred in the IT-House evaluation. The learning curve of Benefit
Points was a bit steep, but the elements which was difficult to understand was not
the same in the two evaluations. In the first evaluation, Epics, Objectives, Returns,
and Contributions took time to comprehend, while in the second evaluation, it took
the Project Manager some time to understand Benefit Points. The reason was, that
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the Project Manager is accustomed to working with Returns and Objectives on a daily
basis.

The Project Manager also commented on the fact, that Benefit Points was condensed
into a single page with tabs in Jira. This was a nice information separation, instead of
spreading the information all over Jira.

“It is nice that you have separated the information into a single page in
Jira instead of spreading it over the entire Project.” - Project Manager

However, even though the evaluatee liked the condensed information on a single
page, it was difficult to see the balanced Benefit Points on the Product Backlog. He
suggested that we implement a place to view the balanced Benefit Points on the Prod-
uct Backlog to make them more accessible.

In the first evaluation, we discovered an issue with understanding the size scheme
to use. In this evaluation, we spent more time to explain, that any size scheme was
possible to use, which lead to no issues in regards to understanding the size scheme.

The Project Manager mentioned, that it would be difficult to adopt the theory and
solution internally in the organization. The leaders of the organization wants to know
what a feature/project costs and what value it will create. This issue is similar to the
issue of displaying value for the customer, which IT-House has. The discussion then
moved on to talk about WindIT using the solution. The evaluatee said:

“If we should use the solution in our business, it would require a change
of mindset in the company to think more value than cost.” - Project

Manager

The issue about changing the mindset of the organization, was also discovered in the
first evaluation. This could relate to theories of change and resistance, as organiza-
tions and the individuals of said organizations are not necessarily good at change
(Rose 2012, p. 17).

At the end of the evaluation, the evaluatee asked if he could receive a copy of the re-
port, articles about the theory of Benefit Points, and a compiled version of our plugin,
after handing in our project. The evaluatee said:

“I like the idea and I can see that it could be used to create more value for
the Product Owner. but before we can use it I need to use some more time

assessing it” - Project Manager

As a conclusion to the evaluation with WindIT, we did not identify any additional is-
sues, compared to the first evaluation. It would be beneficial to address the identified
issues before conducting further evaluations.
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Chapter 7

Discussion

In this project, we used Kuechler and Vaishnavi’s guide for using a Design Science
research method (Kuechler and Vaishnavi 2012), and the guidelines by (Peffers et al.
2007) was used to provide us with a structure for the duration of the project. The
structure meant that we could focus on the two main processes of Design Science
research, Build and Evaluate (March and Smith 1995). Constructing a plugin for Jira,
which incorporates the theory of Benefit Points, and evaluating the constructed plu-
gin, as well as the theory.

In this chapter we discuss some of the choices made for this project. Section 7.1 dis-
cussed what this project has contributed with, following that, Section 7.2 covers the
theory of Benefit Points. Section 7.3 introduces the choices made about the artifact,
based on our research question presented in Chapter 1.

7.1 Contribution

In this project, we transition the theory of Benefit Points into a fully functional plugin
for Jira. To our knowledge, no one has attempted to create a solution which incorpo-
rate the theory of Benefit Points. A reason could be that the theory of Benefit Points
is relatively new, being published May - June 2017 (Hannay, Benestad, and Strand
2017a). Our contribution is twofold, one being supplementary knowledge, and the
second being an implemented version of Benefit Points.

Hannay, Benestad, and Strand share their experiences with the approach for large
enterprises and the public sector in Norway. According to the authors, their approach
provided a better understanding of project objectives and a clearer perception of the
value to be expected. (Hannay, Benestad, and Strand 2017a)

We evaluated the theory of Benefit Points along with our plugin for Jira. The evalua-
tions, with three practitioners, resulted in valuable feedback. The evaluations showed
that the theory of Benefit Points not only were useful for the public sector and large
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enterprises, but also for small to medium sized enterprises (Chapter 6). Our discov-
eries are supplementary to the initial conclusion presented by the authors of Benefit
Points, as we show that Benefit Points can be used on a smaller scale (Hannay, Ben-
estad, and Strand 2017a), and how this can be done with the aid of a Jira plugin.

We created a plugin for Jira, to take the theory of Benefit Points and make it more
useful for practitioners. Our plugin tries to convey the theory in a simplistic manner.
In Chapter 1, we introduced the problematic situation of prioritization the Product
Backlog for the Product Owner. We have created a proof of concept, which potentially
can resolve the problematic situation.

7.2 The Theory of Benefit Points

We introduced the theory of Benefit Points in Section 2.2 as the theory used for our
solution to the problem presented in Chapter 1. Benefit Points is a simplistic and
straightforward approach to assist in estimating value in a project. The intuitiveness
and simplicity of the approach made it understandable in a short amount of time.

The theory of Benefit Points is relatively new, and more information about this ap-
proach is being published as time pass. At the moment of this report, only two arti-
cles exists that cover Benefit Points. The first article presents the approach at a high
level and with a focus on Epics (Hannay, Benestad, and Strand 2017a). The second
article dives into the relation of Benefit Points to Stories and cost (Hannay, Benes-
tad, and Strand 2017b). While the available information regarding Benefit Points is
sufficient, it is still changing and information regarding other aspects of prioritizing
the Product Backlog, with Benefit Points, are being explored by the authors of Benefit
Points (Hannay, Benestad, and Strand 2017a).

Benefit Points is not the only way of estimating value for a project. Scaled Agile
Framework (SAFe), which is a framework, has an approach for prioritizing the Prod-
uct Backlog, which is named Weighted Shortest Job First (WSJF). WSJF is calculated
by Cost of Delay (CoD) with Job size. CoD is a summation of User-business value,
Time criticality, and Risk reduction-opportunity enablement value. Each of these
values are based on a number of other parameters. (Inc. 2018)

Both Benefit Points and WSJF have value at the center for prioritizing the Product
Backlog. WSJF is though far more complex, as it involves a multitude of parameters
compared to Benefit Points. Complexity and details may provide a more accurate
estimation, but it also requires more resources to understand and use in the correct
way, which may conflict with the problem about available Organization Resources
(Lehtinen et al. 2015; Judy and Krumins-Beens 2008). Hence it would be wise to look
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at the value each approach would provide for a specific organization and its area
of business. Based on our evaluations (Chapter 6), we also discovered that Benefit
Points could be used to represent a customer, by presenting the strategic returns and
project objectives. Customer representation is a problem about how to represent
ones customers (Kristinsdottir, Larusdottir, and Cajander 2016; Sverrisdottir, Inga-
son, and Jonasson 2014; Baumgart, Hummel, and Holtenn 2015), and by introducing
value as a representation factor, it could provide clarity to both the customer and the
Scrum Team.

7.3 The Artifact

The main objective of this project was to create a solution, which addressed the prob-
lem on how to prioritize the Product Backlog, as the Product Backlog is a living ar-
tifact, which requires continuous refinement and re-prioritization during a project
(Haaber and Grønhøj 2017). In this endeavour we had several requirements our so-
lution should fulfill. We listed three non-functional requirements in Section 3.1.2,
which are Correctness, Robustness, and Usability.

Correctness is pivotal to our solution. If the calculations of the balanced Benefit
Points is calculated incorrectly, the information would be obsolete to be used by the
Product Owner, and potentially lead to poor prioritization. Throughout the project
period, we have performed calculations on paper and on spreadsheets to compare
with our solution to ensure the calculations were correct. We have also, as a final
approval, used the presented example in the theory of Benefit Points to verify the
calculations (Hannay, Benestad, and Strand 2017a).

Robustness is important, as the solution should be reliable to use and handle errors
in the proper way. Jira handle general errors, but our plugin also present information
to the user if an action or input is not valid. Behind the scenes, we also have several
safety checks, e.g. on division by zero, type check, out of bounce, and null check. All
these measures are to ensure a reliable experience with our solution.

Usability is a difficult parameter to measure. We have evaluated our solution with
three practitioners (Chapter 6). The evaluations showed us that our solution is, over-
all, usable and that it was possible to perform the necessary interactions. It was also
clear that some areas of our solution was not as usable as we had hoped. One of
the issues was the naming of Epics, Objectives, and Returns on the Benefit Points,
Contributions, and balanced Benefit Points tabs, which made it difficult to recall the
exact relation of each when assigning Benefit Points and Contributions. This was re-
solved before the second evaluation. Another main aspect was the ability to view the
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balanced Benefit Points, at the same time as your prioritize an item in the Product
Backlog. This lead to decreased usability of our solution.

We also have two minor objectives, which our solution could potentially affect. These
two objectives are Value Creation (Sverrisdottir, Ingason, and Jonasson 2014; Kristins-
dottir, Larusdottir, and Cajander 2016), and Organization Resources (Lehtinen et al.
2015; Judy and Krumins-Beens 2008). These two have not been a main focus for our
project, but we are hopeful that they can be resolved in the future. Benefit Points is
about using value to prioritize the Product Backlog, but since it is concerned with cre-
ating value, and the fact that we visualize value through our solution, we are adamant
that our solution resolve, or partly resolve the problem of Value Creation. Organiza-
tion Resources is a far wider problem to handle. It involves a number of parameters,
and we can not confirm, nor reject the possibility that our solution could have a par-
tially impact on resolving the problem of available resources for a Product Owner in
an organization.

7.3.1 Jira as Artifact Platform

The artifact we have developed, is a plugin for Jira (Section 4.1). By choosing an ex-
isting tool, we did not have to think about the implementation of existing project
management functionality for our implementation of Benefit Points. However, de-
veloping a plugin, did bring some limitations as to what was feasible to accomplish.
We argued that Atlassian provided well documented knowledge of how to develop a
plugin for Jira, but this was only partially true, as we discovered as development pro-
gressed. Documentation was clear as to creating a few simple plugins, but complex
examples were absent. Some resources was also scattered, outdated, or unclear as to
which actions was required. This slowed development down and made the learning
curve steeper than anticipated.

Though the documentation left much to be desired, the vital aspect was that Jira is
a commonly used project management tool, which proved useful for the evaluation
process. However, Jira uses different project templates, such as Scrum and Kanban,
which lead to a decreased target audience for the evaluation, as our focus was on
Scrum.

Overall, Jira as the platform for our artifact, has been a good choice, even given the
negative aspects encountered throughout the project.
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7.3.2 Using our Artifact

In this project, we implemented the theory of Benefit Points in a solution to prioritize
the Product Backlog. We decided it would be fruitful to use Benefit Points to priori-
tize our own project. In the early stages of our project, we listed a number of elements
which was required to be made. This list included report and artifact related items.
Overall, we are judged by our report, so report related items are naturally assigned
higher Benefit Points than artifact related items. However, due to using Design Sci-
ence research as our methodology, our artifact required a higher amount of Benefit
Points.

This lead us to create two estimation lists. The first list was an overall list of all el-
ements to visualize the value generation for the complete project. The second list
was created to prioritize and re-adjust Benefit Points as the project proceeded. This
meant that the fundamental elements of the report was highly beneficial at the be-
ginning of the project compared to the evaluation part, even though evaluation is
a highly beneficial element of the report. The overall experience was that depen-
dencies existed before specific elements could be proceeded with, but Benefit Points
provided a clear visualization of the benefit of the elements in our project.

After the evaluation of our solution, we used our solution to estimate the value of the
feedback received. By using our solution we could see the items which would pro-
vide most value to our project, and prioritize the next steps to take. These balanced
Benefit Points can be seen on Figure B.1.
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Conclusion

This project has taken a Design Science research approach to create a solution to the
problem the Product Owner in Scrum has of prioritizing the Product Backlog. Our
research question was as follows:

• RQ: How can the Product Owner’s value based prioritization of the Product
Backlog be improved?

To address our RQ, we created an extension to the project management tool, named
Jira, and incorporated the theory of Benefit Points (Hannay, Benestad, and Strand
2017a). The solution takes a value based perspective to resolve our research question,
and provides assistance to use Benefit Points in practice.

We performed two evaluations of our solution, with three practitioners, and we dis-
covered a number of issues, e.g. that value based thinking is a difficult discipline to
enact. It would require an organizational change in the processes at the start of a
project. The practitioners believed the transition would be smoother with our solu-
tion. However, we can only conclude that the solution potentially resolves our RQ.

To summarize, the solution is based on relevant theory chosen to resolve a justified
problem (Haaber and Grønhøj 2017). We have evaluated our solution with three
practitioners with relevant experience with Scrum and Jira, which justifies the po-
tential of our solution and the theory of Benefit Points.
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Chapter 9

Limitations & Future Work

In this chapter, the limitations and future work for this project is presented. In this
project, we have had a few limitations, especially in regards to the evaluations. Since
we only performed two evaluations of our solution and the theory of Benefit Points,
our empirical foundation is limited. However, before resolving this limitation, im-
provements should be made to our solution (Section 6.1.1).

9.1 Benefit Points for Stories

A significant limitation is the fact that Benefit Points is only implemented for Epics.
An Epic is a high level collection, which contains a number of stories, and getting
closer to the technical/story levels as seen on Figure 2.1, would be beneficial. The
natural step to take next, to resolve the limitation, is to add the theory of Benefit
Points for stories. Hannay, Benestad, and Strand (2017) have written an article about
the addition of Benefit Points for Stories. Earned Business Value: See That You Deliver
Value to Your Customer (Hannay, Benestad, and Strand 2017b), presents how to use
story points to find the Benefit/Cost ratio, as well as presenting how to use Benefit
Points with stories. By using Benefit Points for stories, we can get a more complete
experience for the entirety of a project. It would also mean that prioritization of sto-
ries would be more value based.

9.2 Benefit Points for Bugs

The currently available theory of Benefit Points only works with Epics and Stories. In
Jira, there exists an issue type, named Bug. The current theory is not concerned with
Bugs. To address this limitation, we could outline a theoretical foundation based
upon the theory of Benefit Points and it would most likely be similar to the theory
for Stories. Our reasoning, is that finding out what value can be created by fixing a
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bug can be beneficial. In a perfect world, bugs do not exist or at least the bugs will
be resolved, but this is not always the case. Some bugs may be deemed too minor or
unfeasible to resolve. By bringing in the aspect of Benefit Points to determine if a bug
should be resolved or not can be helpful with bringing clarity and potentially more
value to be created.

9.3 Dependency Inclusion

In Jira, issues can be linked together. This means that a story can be blocked by an-
other story or even an Epic. Our solution does not account for these dependencies,
which can affect how a Product Owner prioritize the Product Backlog. By including
the dependencies of issues into the calculation of Benefit Points, a new level of prior-
itization can be achieved. An example could be a story, which on itself add low value
to the overall project. However, this story blocks an Epic, which brings significantly
more value to the project. The story which blocks the Epic is required to be resolved
before the valuable Epic can be resolved.

It would be beneficial for the prioritization of the Product Backlog, to create an option
which takes dependencies into account. It is important to enable a user to create the
most value at any given time, but also enabling value creation for the entirety of the
project.

9.4 Backlog Integration

The Product Backlog is a central artifact, and the prioritization process is done in the
Backlog. Currently, Balanced Benefit Points is available on a separate page, which
limits the usability of our solution. Integrating the balanced Benefit Points into the
Product Backlog page would be beneficial and make it less tedious to switch between
the pages, as discovered in our evaluations (Chapter 6). Various ways could be used
to represent the balanced Benefit Points, including the actual values or color codes.

Color codes can be presented on each item in the backlog, and when an item is green
the value is higher than a threshold. If the value is red, the value created would be
below the threshold and thus not wise to develop next. The threshold could be de-
fined based on a number of factors like average value, benefit/cost, or even just a user
setting.
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Balanced Benefit Points

Figure B.1: Using our own solution, showing the Balanced Benefit Points

Page 54 of 55



Appendix C

Testing Our Plugin

To test our plugin, one must have admin access to a version of Jira with Jira Software
installed. Jira Software and Jira Core version 7.6.1 is the tested version. If one do
not have access to Jira, it is possible to download the Atlassian SDK on Atlassian’s
homepage, more specifically follow their guide to setup a development environment.
If Jira is available, a .jar file named "valuepoints-1.0.0-SNAPSHOT" has to be installed
under the plugin management of Jira.

If the route for a development environment setup has been followed, one must choose
a folder to execute Jira from. It will require between 1GB and 2GB of available space.
Open an instance of cmd in the designated folder and choose either "atlas-run" or
"atlas-debug". The first command is for running a normal distribution of Jira, and
the second command will run a version, which is possible to debug while developing.
If the designated folder also contains the source code for our plugin, it will automat-
ically install the plugin. In our case, the source folder is named valuepoints.

When Jira has started, which can take 5-10 minutes, it can be accessed on port 2990
and the full address is localhost:2990/jira. Use a browser of your choosing, but Chrome
seems to be operating at a reasonable speed. A local distribution has "admin" as
both username and password. Create a new Scrum Software project and the plugin
elements should be visible for that project.
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