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Vision Backlog

Abstract

Requirements elicitation plays a vital role in building a successful software. Incorrect
or incomplete requirements lead to an erroneous software and costs a huge amount
of rework. Rework costs in terms of money and efforts are usually higher than the
early detection of potential flaws in the requirements. This happens because most of
the techniques employed to extract requirements fail to understand end user goals.
Understanding your users and their goals is important to build a capable, viable
and a desirable product or a software system. This thesis attempts to suggest and
evaluate an alternative approach to understand your potential users and their goals
so that correct and complete requirements can be formulated resulting in a successful
software.

5



Vision Backlog

6 Chapter 0



Contents

1 Introduction 13
1.1 Motivation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.2 Objective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

2 Foundation 17
2.1 Requirements elicitation techniques and approaches . . . . . . . . . . 17

2.1.1 Interview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.1.2 Questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.1.3 Task analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.1.4 Domain analysis . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.1.5 Observation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.1.6 Protocol analysis . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.1.7 Prototyping . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.1.8 Brainstorming . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.1.9 Card sorting . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
2.1.10 Joint Application Development (JAD) . . . . . . . . . . . . . 20
2.1.11 Scenarios . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.1.12 Viewpoints . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.1.13 SWOT analysis . . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.1.14 Theory of change . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.1.15 Problem definition . . . . . . . . . . . . . . . . . . . . . . . . 20
2.1.16 Repertory grids . . . . . . . . . . . . . . . . . . . . . . . . . . 21
2.1.17 Laddering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
2.1.18 Literature review . . . . . . . . . . . . . . . . . . . . . . . . . 21
2.1.19 Persona . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

2.2 Theory of Diffusion of Innovation and User types . . . . . . . . . . . 21
2.3 Goal directed design process . . . . . . . . . . . . . . . . . . . . . . . 23
2.4 Behavior variables and patterns . . . . . . . . . . . . . . . . . . . . . 25
2.5 User goals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
2.6 Context . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
2.7 Persona . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
2.8 Question types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
2.9 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

3 Solution 35
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
3.2 Building the concept . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

3.2.1 Classification of elicitation techniques . . . . . . . . . . . . . . 36

7



Vision Backlog CONTENTS

3.2.2 Shortlist and purpose of respective techniques . . . . . . . . . 38
3.2.3 Using shortlisted techniques in Vision backlog . . . . . . . . . 39
3.2.4 Set of questions . . . . . . . . . . . . . . . . . . . . . . . . . . 40

3.3 Building the software . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
3.3.1 Question categories and corresponding user interface (UI) el-

ements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
3.3.2 Brief technical introduction . . . . . . . . . . . . . . . . . . . 44
3.3.3 Use case diagrams . . . . . . . . . . . . . . . . . . . . . . . . 45
3.3.4 Class diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
3.3.5 EER diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
3.3.6 Frameworks and application architecture . . . . . . . . . . . . 50
3.3.7 A walk through the running application . . . . . . . . . . . . 56

3.4 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

4 Usage Guidelines 65
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
4.2 Interpretation of the received answers . . . . . . . . . . . . . . . . . . 65
4.3 How to identify user types . . . . . . . . . . . . . . . . . . . . . . . . 69
4.4 How behavior variables can help . . . . . . . . . . . . . . . . . . . . . 69
4.5 How to build Personas . . . . . . . . . . . . . . . . . . . . . . . . . . 71
4.6 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

5 Evaluation 75
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
5.2 Evaluation setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
5.3 Questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
5.4 Evaluation results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77
5.5 Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

6 Conclusion 85

7 Future work 87

A Interview questions 91
A.1 Interview questions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

A.1.1 Usability survey . . . . . . . . . . . . . . . . . . . . . . . . . . 91
A.1.2 Survey on content quality . . . . . . . . . . . . . . . . . . . . 92

B Actual application screenshots 93
B.1 Sample screenshots of the application . . . . . . . . . . . . . . . . . . 93

8 Chapter 0



List of Tables

3.1 UI element choices - part 1 . . . . . . . . . . . . . . . . . . . . . . . . 43
3.2 UI element choices - part 2 . . . . . . . . . . . . . . . . . . . . . . . . 44

4.1 User attributes and supporting percentage . . . . . . . . . . . . . . . 69
4.2 Behavior pattern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

9



Vision Backlog LIST OF TABLES

10 Chapter 0



List of Figures

2.1 Six phases of goal directed design process [11] . . . . . . . . . . . . . 24
2.2 System and context boundary [47] . . . . . . . . . . . . . . . . . . . . 29
2.3 Why persona is important: different people having different needs [11] 30
2.4 A sample blank Persona explaining user details . . . . . . . . . . . . 32

3.1 Classification criterion for elicitation techniques studied for Vision
backlog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

3.2 Shortlisted elicitation techniques and their purpose in Vision backlog 39
3.3 Actual set of questions - part 1 . . . . . . . . . . . . . . . . . . . . . 40
3.4 Actual set of questions - part 2 . . . . . . . . . . . . . . . . . . . . . 41
3.5 Vision backlog use case diagram . . . . . . . . . . . . . . . . . . . . . 46
3.6 Vision analytics use case diagram . . . . . . . . . . . . . . . . . . . . 47
3.7 Class diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
3.8 EER diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
3.9 Full web stack options [60] . . . . . . . . . . . . . . . . . . . . . . . . 51
3.10 Simplified overview of the application architecture . . . . . . . . . . . 52
3.11 Sample model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
3.12 Sample controller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
3.13 Sample repository . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54
3.14 Sample swagger API . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
3.15 Sample angular service . . . . . . . . . . . . . . . . . . . . . . . . . . 55
3.16 Sample angular template . . . . . . . . . . . . . . . . . . . . . . . . . 56
3.17 Stakeholder profile screen mock up . . . . . . . . . . . . . . . . . . . 57
3.18 Actual stakeholder profile screen . . . . . . . . . . . . . . . . . . . . . 58
3.19 Tasks list screen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
3.20 Actual stakeholder tasks list . . . . . . . . . . . . . . . . . . . . . . . 59
3.21 Analyst task list mockup . . . . . . . . . . . . . . . . . . . . . . . . . 60
3.22 Actual analyst task list screen . . . . . . . . . . . . . . . . . . . . . . 60
3.23 Analyst feature list screen . . . . . . . . . . . . . . . . . . . . . . . . 61
3.24 Analyst feature list screen actual . . . . . . . . . . . . . . . . . . . . 61
3.25 Mockup behavior variables . . . . . . . . . . . . . . . . . . . . . . . . 62
3.26 Actual behavior variable screen . . . . . . . . . . . . . . . . . . . . . 63

4.1 Questions and interpretations - part 1 . . . . . . . . . . . . . . . . . . 66
4.2 Questions and interpretations - part 2 . . . . . . . . . . . . . . . . . . 67
4.3 Questions and interpretations - part 3 . . . . . . . . . . . . . . . . . . 68
4.4 Example behavior variables . . . . . . . . . . . . . . . . . . . . . . . 71
4.5 Example Persona with filled in details . . . . . . . . . . . . . . . . . . 72

11



Vision Backlog LIST OF FIGURES

5.1 Set of question - 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
5.2 Set of question for obtaining content quality - 1 . . . . . . . . . . . . 77
5.3 Usability evaluation- Portfolio of results . . . . . . . . . . . . . . . . 78
5.4 Usability evaluation- Diagram of average values . . . . . . . . . . . . 79
5.5 Usability evaluation- Description of word pairs . . . . . . . . . . . . . 80
5.6 Usefulness evaluation-1 . . . . . . . . . . . . . . . . . . . . . . . . . . 81
5.7 Usefulness evaluation-2 . . . . . . . . . . . . . . . . . . . . . . . . . . 81
5.8 Usefulness evaluation-3 . . . . . . . . . . . . . . . . . . . . . . . . . . 82
5.9 Usefulness evaluation-4 . . . . . . . . . . . . . . . . . . . . . . . . . . 82
5.10 Usefulness evaluation-5 . . . . . . . . . . . . . . . . . . . . . . . . . . 83

7.1 Future work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

A.1 Set of question - 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
A.2 Set of question - 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91
A.3 Set of question for obtaining content quality - 2 . . . . . . . . . . . . 92
A.4 Set of question for obtaining content quality - 3 . . . . . . . . . . . . 92
A.5 Set of question for obtaining content quality - 4 . . . . . . . . . . . . 92

B.1 Stakeholder’s view - Profile . . . . . . . . . . . . . . . . . . . . . . . . 93
B.2 Stakeholder’s view - Task creation . . . . . . . . . . . . . . . . . . . . 94
B.3 Stakeholder’s view - Task list . . . . . . . . . . . . . . . . . . . . . . 94
B.4 Analyst’s view - Help . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
B.5 Analyst’s view - Profiles . . . . . . . . . . . . . . . . . . . . . . . . . 95

12 Chapter 0



Chapter 1

Introduction

Undoubtedly requirements and especially the elicitation process plays a critical part
in the successful software development [4]. If wrong requirements are elicited or crit-
ical requirements have not been included, then it can lead to an erroneous software
system and cause rework [39]. The rework costs a lot of money and affects project
schedule exponentially [39] [58] [57]. Hence, it is important that we elicit correct
and complete requirements in the first place. Another great challenge that software
industry faces is that the systems tend to be extremely complex these days, with
increased number of stakeholders, have a shorter release cycles to evolve and need
to adapt to the environment and the users [35] [4].

However it is not always easier to extract requirements for softwares. For exam-
ple think of the following situation: An assisting software system needs to be built
for skilled employees who assemble different products in a smart industry (Indus-
try 4.0). Products to be assembled keep changing one after another, in contrast
to traditional routine where same products are repeated over and over. In such a
situation, the skilled employee has to exactly remember different assemblies and he
must be careful not to make any mistake. An assisting software system will help
these employees by making all the required information about the product to be
assembled at his fingertips.

In a conventional requirements elicitation setup, requirements for such an assist-
ing software system will be dictated to requirement engineer in a formal meeting.
Meetings are always a tough choice as employees are relatively busy resources and
are mostly naive about elicitation process. Meetings also face issues like people not
being able to best express themselves or do not have enough time [8] [36]. Also, it is
totally possible that while working on the assembly line they remember or realize a
very small but fundamental point which could potentially be a new requirement or
which can refine an existing one. If not somehow noted right away, it is very much
possible that they will perhaps forget about it at the end of the day.

One step further, if they can refine their notes/points later to include more con-
textual information or insights about them, this whole information can help re-
quirements engineer to extract exact needs and expectations or their goals and can
also contribute directly to forming actual requirements. When this entire process is
done without having to meet requirements engineer very often, we can assume that

13
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employees can save a lot of their efforts and time.

The above mentioned situation is a very typical one and instead of a skilled em-
ployee, it can be anyone who is an expert in his field seeking a software solution. It
is hard in such situations for requirements engineer to extract needs or expectations
or user goals from other stakeholders just by observation and especially when there
is a limited time for formal meetings.

This thesis concentrates on such specific situations and attempt to precisely formu-
late the above mentioned problem (see section 1.1) with following key contributions-

• Classification of elicitation techniques as per their usability for the stakeholders
to locate and scope problems.

• An approach to enable stakeholders to do elicitation themselves by guiding
them through the elicitation process on behalf of the requirements engineer.
To accomplish this, develop a concept, which henceforth will be called Vi-
sion backlog for stakeholders to enable them to independently state a core
goal/problem which they think should be tackled. Part of the concept will be
Vision analytics which will help analysts to explore stakeholder goals.

• Software implementation of this concept to show that it is technically feasible.

• An evaluation of this conceptual system to show evidences that requirements
engineer is going to benefit from it as some of his elicitation work will be taken
away. Also to show that when stakeholders concentrate more on the actual
problem instead of solutions and do the elicitation themselves, it becomes
simpler to extract their actual needs so that a closely fitting solution can be
built to solve their problem.

1.1 Motivation

Stakeholder’s contribution in forming requirements for a software is vital and it is
now widely being recognized [65] [63]. The reason is, usually the stakeholders have
the clearest idea about their own needs and expectations from the perceived sys-
tem. They posses the tacit knowledge and have the better understanding of the
problem domain. On the other hand, requirements engineer usually has a very little
of it [13]. That’s why it makes more sense that stakeholders themselves describe
their ideas, needs, expectations so that quality requirements can be educed out of it.

Having identified the importance of quality requirements, people are now trying in-
novative techniques over the conventional ones [12] [18] [63] [37] for efficiency. The
goal of such techniques is to come up with correct, complete, and diverse require-
ments. Crowdsourcing is one such example. Such an approach essentially motivates
more and more stakeholders to contribute their ideas and brings in a lot of brain-
storming about possible solutions. As a result, developers can build a closely fitting
system with a hope of less rework [30].

14 Chapter 1
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Considering the above outlined situation, technique like crowdsourcing is of little
help. Such a situation has challenges of it’s own.

• Naive stakeholders have a very little knowledge of the elicitation process, so
either they have to learn it or have to keep depending on the requirements
engineer. These both solutions are not so practical considering stringent time
constraints.

• Elicitation requires special skills and among all the stakeholders only require-
ments engineer has those [63]. If stakeholders have to depend on him for
elicitation all the time, he can become a bottleneck. Furthermore, in small
organizations he is a relatively busy resource, and can not be shared among
multiple teams.

• Naive stakeholders usually focus more on the probable solution rather than
the actual problem they are facing. Most often they are not even aware of the
actual problem. Identifying the core of the stakeholder’s problem can lead to
quality requirements [8].

In addition to these high level challenges elicitation techniques face more concrete
limitations-

1. Notes, lists, sketches which are mostly used to record needs or expectations of
stakeholders are not efficient ways, as they can not naturally be tied to actual
requirements [63].

2. Formal meetings are not feasible enough to thoroughly extract stakeholder’s
needs, expectations etc. [63] Stakeholders can get insights about their needs
literally any time, especially when they are working on it. It could be hard
during formal meetings to point out or recollect specific things [8] [5] [37].

1.2 Objective

Conceptualize and build an expert system i.e. Vision Backlog that will:

• capture stakeholder’s exact needs and expectations in the form of goals with
associated context

• always be available so that stakeholders can benefit from it any time

• leverage from concepts like Personas, SWOT analysis etc. from different do-
mains to improve current requirements elicitation methodology [53]

With a focus that:

• captured knowledge/information through this system will help requirements
engineer to extract tacit knowledge and to form more accurate and complete
requirements

• all the stakeholders can actively participate in understanding the underlying
problem to collectively reach a closely fitting solution

Chapter 1 15
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Chapter 2

Foundation

Vision backlog benefits from many concepts from different disciplines and combines
them to improve current requirement elicitation process. These concepts help to un-
derstand end user goals, relevant contexts, and user’s personal attributes. Following
sections 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7 and 2.8 explain these concepts in detail.

2.1 Requirements elicitation techniques and ap-

proaches

The requirements elicitation process represents an early but continuous and critical
stage in the development of software systems. It is concerned with learning and
understanding end user, customer and/or stakeholder needs and ultimately commu-
nicates these needs to the system developers. It achieves its purpose through various
activities that involve communication, prioritization, negotiation and collaboration
with all the concerned stakeholders [65] [12]. It is requirements analyst’s job to carry
out the requirements elicitation process by exploring the problem domain, gather-
ing requirements and by prioritizing and negotiating those requirements with other
stakeholders. He has to guide and assist the stakeholders or users through the elic-
itation process to obtain correct and complete information. In general, elicitation
process is a quite complex one and involves many techniques, approaches and tools
most of which are extensively communicative in nature. Many of these techniques
are borrowed from different disciplines like psychology or social sciences.

The technique or a set of techniques those are used during the elicitation process
primarily decide the quality of requirements (i.e. their consistency, completeness,
correctness and relevance). Requirements analysts with extensive experience tend
to have ability to choose such appropriate techniques for elicitation. However, in
reality most of the requirements analysts working in the industry are less experi-
enced who fail to do the elicitation correctly by employing wrong techniques thus
ultimately resulting into poor software products those do not meet end user needs
[57]. However, selecting effective elicitation technique alone does not guarantee that
we will elicit quality requirements. If a good technique is used poorly then we will
end up having poor results as well [27]. The Chaos Report [57] also points out that
user involvement into elicitation process is also and rather as important (nearly 16%)
reason for software project failure as wrong or incomplete requirements (which is
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nearly 13%) are.

This urges us to look at the ways how successful analysts are using elicitation tech-
niques that uncover user needs and to encourage user involvement in the elicitation
process as argued in 1.1 by partially shifting the work of elicitation from analysts to
the users or stakeholders. Following techniques and approaches were studied which
are extensively used either independently or in combination by analysts during the
elicitation process with the aim of forming quality requirements.

2.1.1 Interview

Interview is an old and widely used elicitation technique that focuses on collecting
large amount of data [10]. It is used to collect data about end user goals (see 2.5),
it’s surrounding contexts (see 2.6), behaviors (see 2.4) etc. The effectiveness of this
technique depends heavily on the skills of the interviewer. There are essentially
three types of interviews. Structured, Unstructured and Semi-structured. If the
interview is conducted with predefined set of questions and a concrete agenda, then
it is called structured interview. On the other hand, if neither the content nor the
sequence of the topics to be discussed is predetermined, then it is called unstructured
interview [29]. Experience shows that structured interviews are more effective than
unstructured interviews [10]. Semi structured are combination of both.

2.1.2 Questionnaire

Questionnaires like interviews are also used during initial stages of elicitation and
they also focus on collecting information from different stakeholders [17] [65]. To
be proven effective as an elicitation technique, it is important to design questions
which avoid gathering redundant and irrelevant information. It is hence important
for the designer of such questionnaires to understand concepts and boundaries of
the problem domain (see 2.6 for more details). Typically they are seen as informal
checklists that ensures that all the fundamental points are addressed early that forms
the foundation for future elicitation activities.

2.1.3 Task analysis

Task analysis decomposes high level tasks into smaller subtasks until all actions
and events performed to carry out those tasks are uncovered [65] [9] [61]. It gives
information on the interactions between the users and the system pertaining to a
specific contexts. Usually task analysis requires thorough investigation to uncover
such details and it is required to define a level of details till which things can be
further explored.

2.1.4 Domain analysis

Domain analysis approaches uncover domain knowledge by examining existing prod-
uct manuals, design documents etc. Domain analysis is usually done in conjunction
with other techniques like interview or Observation.
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2.1.5 Observation

Observation is also a widely used technique to uncover tacit knowledge which usually
stakeholders or users can not express easily. Analysts in such cases observes them
while performing different activities or while executing a process. This technique is
expensive to perform and requires significant efforts from analyst to interpret the
actions being performed [65]. This technique is also used in conjunction with other
techniques like interview or task analysis.

2.1.6 Protocol analysis

In protocol analysis participants perform an activity and simultaneously describe
aloud what and why they are doing [22] [65]. This technique helps analysts to
capture tacit knowledge e.g. about the purpose behind any process of the system
which stakeholders or users can not express easily.

2.1.7 Prototyping

Prototyping is one of those approaches that is widely used to reduce the rework
costs on software [52], typically in early stages. In this approach the system with
its different features is presented with different types of prototypes to the customer.
The customers can play around with those prototypes and subsequently refine their
requirements before committing those requests to production which is costlier than
ideation. The purpose of prototypes could also be to explain or explore important
concepts or try out different designs etc. There are different types of prototypes like
storyboards, executable or throw-away prototypes which can be used to represent
the final system. This approach is also used in conjunction with other elicitation
techniques like interview.

2.1.8 Brainstorming

Brainstorming is used in the initial phase of elicitation process to help form a pre-
liminary mission statement of the project. Stakeholders from different groups are
encouraged to generate as many ideas as they can think of. The goal is not to ex-
plore details of those ideas or critic them but to encourage freethinking to discover
new and innovative solutions to existing problems [44] [65].

2.1.9 Card sorting

Card sorting helps to understand and define relation between different domain en-
tities. In this method the stakeholders sort cards having domain entity names into
logical groups according to their understanding. They also then need to explain
why they grouped those objects like that. Complete understanding of the problem
domain and a complete list of domain entities is thus prerequisite for this technique
to be effective [65].

Chapter 2 19
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2.1.10 Joint Application Development (JAD)

JAD is typically performed after brainstorming as the system goals are already
established. All the stakeholders discuss the problems to be solved and different
solutions to that problem. Decisions are expected to be made faster as all the
concerning stakeholders are present for negotiation [62].

2.1.11 Scenarios

Scenarios describe current and future processes that comprise of actions and inter-
actions between a user and the system. Scenarios are not concerned with internal
details of the system rather this technique discovers them during iterations that
adds details. All the possible exceptions are considered which would occur during
each step [65].

2.1.12 Viewpoints

Viewpoint approaches let us model the problem domain through different perspec-
tives. It aims at developing complete and consistent description of the target system.
It is particularly useful for projects with complex entity relationships. These ap-
proaches need significant amount of efforts [65].

2.1.13 SWOT analysis

SWOT stands for Strengths, Weaknesses, Opportunities, Threats. This framework
lets organizations focus on the most important issues which are responsible for orga-
nization’s growth and development. It is a collection of internal and external factors
which have or may have impact on business. Strengths or weaknesses are always
with reference to the competition. It is a fairly simple tool but if used seriously can
give insights about probable improvements of existing processes etc. [45]

2.1.14 Theory of change

Theory of change is a rigorous interactive activity where participants or stakeholders
together articulate their long-term goals, identifying the necessary conditions which
must be met to achieve those goals. These conditions are nothing but outcomes
of specific actions which measured against success indicators. This tool helps the
stakeholders to connect their work to a bigger goal and helps them spot potential
risks in their plan by making them talk about underlying assumptions. Assumptions
are the underlying context for the problem to be solved [55] [14].

2.1.15 Problem definition

Problem definition helps stakeholders to explore a specific problem from different
angles with associated contexts and issues. It is a narrow down approach that makes
stakeholders think through complex interconnected issues to get to the key issue that
can be improved. Participants are encouraged to internalize on the problems and
provides them space to rethink those problems in ways (which could be new or
controversial) which could potentially change them [34] [14].
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2.1.16 Repertory grids

Repertory grid is an interview technique to explore ways in which a person con-
structs his experience. In this technique stakeholders are asked to construct their
imagination of a problem domain through a set of attributes for that domain. Values
are then attached to such identified attributes. The result is a model of a system in
the form of a matrix that categorizes domain entities into different categories. The
goal behind categorizing entities is to explore similarities and differences between
those entities. Because of its complexity, it is mostly used by domain experts [33]
[19].

2.1.17 Laddering

Laddering is essentially a one-to-one in-depth interview technique where interviewee
identifies different product attributes and later arranges them according to their
significance to him to form a ladder. The interviewer asks ”Why is this attribute
important?” until all the aspects of the ladder are explored [28] [59]. This technique
is based on a theory that users choose a product because it contains attributes which
help them in achieving something while fulfilling their values [25].

2.1.18 Literature review

Literature review is typically done at the beginning of the elicitation process to
illuminate the problem at the hand by finding out what others have already thought
or done about it. This helps to formulate a clear idea about the problem we are
trying to solve [23]. Literature review helps analysts to understand domain better.

2.1.19 Persona

Personas are essentially portraits of fictional but realistic people which are used
as common reference point by all the stakeholders in the team to focus their de-
sign and development efforts for [14]. By building a Persona for a specific group
of users/people that exhibit similar characteristics, a common understanding is de-
veloped within stakeholders to favor and prioritize decisions. This technique is
described in detail in following section 2.7.

Subsection 3.2.1 proposes a classification criteria and classifies the above elicitation
techniques so that a scheme could be proposed to increase stakeholder participation
in elicitation by making them use some of these techniques to locate and scope their
own problems, see subsections 3.2.2 3.2.3.

2.2 Theory of Diffusion of Innovation and User

types

The theory of Diffusion of Innovation proposed by Rogers [49] tells us that any in-
novation is adopted by its users (i.e. diffusion of innovation) in a specific sequence.
Some users adopt it earlier as compared to others and the adoption process contin-
ues until a critical mass i.e. your entire target audience has adopted it. Factors like
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uniqueness of the innovation, communication channels available and social system at
that time, decide to which extent the innovation spreads among its users. It sustains
only if it is widely adopted. Users judge an innovation on its relative advantages
over existing tools or procedures. Compatibility with existing systems, complexity,
testability are few characteristics which users like to evaluate before adopting it.
Ability and motivation also play an important role for users to adopt an innovation.

To prove this, Rogers points out specific observations or characteristics of the users.
These characteristics help us to distinguish target users into different categories
called adopter categories. The theory suggests that, diffusion of innovation among
adopter categories happens in a sequence marked by distinct stages [41] [32]. Rogers
suggests five stages of this adoption process:

1. Knowledge: during this stage, the individual hears for the first time about
an innovation and he has very little information about it. He is not enough
motivated to know more about this innovation.

2. Persuasion: during this stage the individual has gained some interest in the
innovation, and as a result he actively seeks more information about it.

3. Decision: during this stage the individual explores advantages and disadvan-
tages of the innovation and decides to either accept it or reject it.

4. Implementation: once the user accepts the innovation, he uses it to a varying
degree. During this stage the individual also determines the usefulness of the
innovation and may search for further information about it.

5. Confirmation: during this stage the individual decides to continue using the
innovation.

along with following five adopter categories:

1. Innovators are those people who are eager to try new ideas, are usually daring
and tend to take risks. They also can bear financial setback. Innovators play
an important role in launching a new idea into a social system.

2. Early adopters are those people with individual opinions and they are seen
as role models in their social system. They play an important role to de-
crease uncertainty about a new idea by adopting it, and spread it within their
interpersonal network.

3. Early majority are the people to adopt a new idea just before reaching out
to the most common people in their social system. They take more time to
take favorable decision about a new idea than early adopters.

4. Late majority are the people in a specific social system adopt new changes
as a necessity or because of increasing social pressure.

5. Laggard are the last people in a specific social system to adopt an innova-
tion. Laggards are suspicious of innovations and usually feel comfortable with
traditional values and the past.
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The diffusion of innovation is essentially a decision making process [51] and inter-
estingly an individual can decide not to use an innovation at any time during the
process. Rogers also points out that, innovations that are less risky are adopted
faster. On the other hand, if the innovation appear to be obstacle into routine
tasks, it is not adopted easily in spite of having high relative advantages.

Adoption of any new idea is a result of human interaction through interpersonal
network. In the context of Vision backlog, the stakeholders belong to such a specific
social system. Identifying individual stakeholders using Vision backlog software to
be of specific adopter category, can help analysts to identify and focus innovative
ideas or improvements. This is explained in detail in subsection 4.3.

2.3 Goal directed design process

Goal directed design process keeps end user or stakeholder goals at the center of
requirements elicitation. It argues that most digital products fail because they fail
to understand end user goals [11].

Digital products fail because the planning of complex digital products; especially
ones that interact directly with humans, require significant upfront efforts by pro-
fessional designers and other stakeholders. In case of digital products, this planning
involves understanding how the humans using the product live and work i.e. con-
text. This helps to design product’s behavior and form that supports and facilitates
those human behaviors.

Developing digital products involve equal efforts from developers and market ex-
perts. Market experts usually have less involvement in requirements elicitation pro-
cess and they end up giving requirements which have very little to do with user goals.
Their requirements focus more on competition and statistics based on market re-
search. This results into digital products that irritate users, reduce productivity,
and fail to meet user goals. Furthermore, these products often blame users for mak-
ing mistakes which are not their fault. There are certain reasons why these products
behave so bad [11]:

• Ignorance about users: most softwares are built without much understand-
ing of their users. Stakeholders fail to understand what exactly it is that makes
users happy while using their product.

• Conflicting interests: usually people who build products i.e. developers
are the same people who also design them. Even with appropriate skills and
the best intentions, it is simply not possible for programmer to be responsible
effectively for the user, the business, and the technology all at the same time.

• The lack of process: there is no standardized design/elicitation process that
can be followed to build a successful software

Goal directed design process which Cooper calls interaction design [42] is an ap-
proach that overcomes above mentioned challenges. It combines multiple techniques
of requirements elicitation which are used to understand end user goals and uses
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them at different stages of requirements elicitation to understand different aspects
of end users and system contexts (see 2.6). It gives solutions that meet the user
goals and cater to business and technical constraints simultaneously. The process is
roughly divided into six phases [11] as shown in figure 2.1:

Research Modelling Requirements Framework Refinement Support

Users & the 
domain

Users & the 
context

Definition of 
user, business, 
technical needs

Development 
needs

Definition of 
design structure 
& flow

Of behaviors, 
form & 
content

Figure 2.1: Six phases of goal directed design process [11]

1. Research:
This phase is aimed at gathering and providing qualitative data (qualitative
research) about the potential and/or actual users of the (software) product
being built. It involves many techniques like observation, contextual inter-
views, competitive product audits etc. to collect qualitative data about users
and their goals. As an outcome of employing these techniques we obtain Be-
havior patterns (explained in subsection 2.4) which tell us how the product
will be used and what goals or motivation lie behind using the product. These
Behavior patterns and the goals which are associated with them help us build
Personas in the next phase (explained in subsection 2.1.19).

2. Modeling:
The data obtained in research phase is then used to build domain and user
models in the modeling phase. Domain models plot insights about domain in
simplified formats such as workflow or information flow diagrams. While the
user models form Personas. Personas are built From the identified groupings
of behaviors, attitudes, aptitudes or skills of the users. A specific Persona tells
us what a specific group of users expect and how will they use the proposed
product. By prioritizing Personas we can very much prioritize what needs to
be focused in the proposed product.

3. Requirements:
This phase forms the bridge between modeling and framework definition phase.
From the identified Primary and subsequent Personas and their goals, corre-
sponding functional needs can be formed and prioritized. Also, we decide
which tasks are more important than others based on the Persona’s motiva-
tions and goals. The output of this phase is the Requirements definition
that considers business and other constraints like user skills, his physical capa-
bilities to state what needs to be accomplished. This requirements definition
forms the basis for deciding and designing the framework of use in the next
phase.

4. Framework:
In this phase designers develop the overall product concept, and define how the
product should behave, its appearance etc. Designers use Interaction frame-
work to define the possible interactions with the product. For that they use
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interaction design principles [11] or patterns. Once interaction framework is
emerging, a visual framework that defines products visual form is produced.

5. Refinement:
This phase refines what is produced in previous phase. It produces a Form
and behavior specification which is essentially a detailed documentation of the
design i.e. icons, styles etc.

6. Development support:
This phase essentially helps developers in case of doubts as it is very much
possible to have made some mistakes in design specifications or there could be
some confusions.

Vision backlog uses first two phases i.e. Research and Modeling of Goal directed
design process to understand problem domain and personal attributes of stakehold-
ers. Vision backlog combines different elicitation techniques as explained in Goal
directed design process to gather data about users and domain. This is explained
in detail in section 3.3.6. Another software called Vision analytics further analyzes
the gathered data to build a Persona, which is explained in subsection 4.5.

2.4 Behavior variables and patterns

Behavioral variables and patterns are design tools described by Allan Cooper [11]
which are essentially helpful to build Personas (see subsection 2.7 for more about
Persona). As seen earlier in subsection 2.3, qualitative research is the first step
in goal directed design process and it plays an important role in gathering data
about users, their goals and motivations. Qualitative research has an advantage over
quantitative research, that it helps analysts to understand problem domain, system
contexts (see subsection 2.6) and product constraints with different and more useful
perspectives. It also helps analysts to identify patterns of behavior among existing
and potential users of a product much more quickly and easily than it would be
possible with quantitative approaches [11]. There are many types of qualitative re-
search e.g. stakeholder interviews, Subject Matter Expert (SME) interviews, user
and customer interviews etc. which could be employed to gather qualitative data.

It is important, that the stakeholders designing a digital product identify an appro-
priately diverse samples of users and user types when planning a series of interviews
in qualitative research phase so that an entire range of user behaviors regarding a
product can be captured. Based on the information gathered during research, de-
signers (in vision backlogs case analysts) need to create a hypothesis that serves as
a starting point in determining what sorts of users and potential users to interview.
This hypothesis is called Persona hypothesis which is explained in detail in 2.1.19.

The persona hypothesis is the first step at defining the different kinds of users
and customers for a product. The hypothesis serves as the basis for initial interview
planning; as interviews proceed, new interviews may be required if the data indi-
cates the existence of user types not originally identified. The persona hypothesis
attempts to address, at a high level, these three questions:
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1. What different sorts of people might use this product?

2. How might their needs and behaviors vary?

3. What ranges of behavior and types of environments need to be explored?

For business products roles, common sets of tasks and information requirements
relates to distinct classes of users. Unlike business users, consumers don’t have con-
crete job descriptions, and their use of products may cross multiple contexts. That’s
why in addition to roles, a Persona hypothesis should be based on variables that
help differentiate between different kinds of users based on their needs and behav-
iors. These variables are called behavior variables.

The qualitative data one obtains in the research phase of goal directed design pro-
cess, can be observed to discover a few behavior patterns. Behavior patterns emerge
from Behavior variables, and behavior variables are nothing but distinct aspects of
the data on which we can categorize our users e.g. education etc. There are few
variable types identified in [11], which give us distinct behavior patterns:

• Activities: find out those variables which deal with user activities e.g. fre-
quency of performing certain task etc.

• Attitudes: find out those variables which can deal with user’s opinions about
the product, workflow etc.

• Aptitudes: find out those variables which can give you some meaningful
information about user’s aptitude e.g. his qualification etc.

• Motivations: find out those variables which can tell you something about
user’s motivations behind using the product e.g. necessity or entertainment
etc.

• Skills: find out those variables which can categorize your users based on the
skills they posses.

Once one identifies such behavior variables and plots users against those, he can
see that few of his users appear together to suggest a pattern which is nothing but
a behavior pattern. Behavior patterns together with the goals of those users help
analysts to build a Persona. For enterprise applications, behavioral variables are
often closely associated with job roles. For each job role, variables are collected
separately. Although the number of variables will differ from project to project, it
is typical to find 15 to 30 variables per role.

Subsection 4.4 explains how sample variables can be identified from that data gath-
ered and patterns can be observed with an example.

2.5 User goals

As mentioned earlier in section 2.3, end user goals should be focus of elicitation
activities as they help us identify underlying problems better. It is important to
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understand what really a goal means.

There is a fine difference between goals, activities and tasks. A goal is an expecta-
tion of an end condition, whereas both activities and tasks are intermediate steps
that help someone to reach a goal or set of goals [11]. For years, digital products
have been developed keeping tasks in mind which has proven inadequate. Analysts
ask questions like What are the tasks that you perform? during interviews to form
a basis of digital product design. The information obtained gets the work done but
may end up being only incremental improvement which will not provide a solution
that differentiates your product in the market, and very often will not really satisfy
the user.

Goals on the other hand are the drivers behind user actions or behaviors [11]. Thus,
the function and behavior of the product must address goals via tasks, typically as
few tasks as absolutely necessary. People usually can not tell their goals directly,
that’s why analysts need to carefully reconstruct goals from observed behaviors,
answers to other questions, nonverbal cues, and clues from the environment. User
goals tell us what the users are trying to achieve. They tell us user’s intentions
behind performing certain things.

There are three types of goals suggested which give us some meaningful insights
about user’s intentions in specific contexts [42] [11]:

1. Experience goals:
These goals essentially tell how the user wants to feel when he is using our
product. They tell us their expectations from the quality of interaction with
the product. They are simple and personal and hence hard to express. Design-
ers are supposed to choose the form, behavior, motion and auditory elements
that communicate the proper feel and effect as expected by the user. We
consider these goals while building distinct Personas.

2. End goals:
End goals are nothing but user’s motivations for performing tasks associated
with using the product. They form the basis for the product’s behavior, look
and feel and they should be the focus in determining the overall product
experience

3. Life goals:
Life goals represent long term desires, motivations, self-image attributes that
connect users to the product. They go beyond the context of the product
being designed, and tell us why the user is trying to accomplish the end goals.
They form the basis for product’s branding and marketing strategy. These
user attributes are helpful to connect distinct Personas to connect to product.

Apart from end user goals there are other types of goals which also need to be taken
into account. They are customer goals, business goals, technical goals. Typically,
these goals also must be acknowledged and considered, but they do not form the
basis for the digital product design. Although these goals do need to be addressed,
they must not be addressed at the expense of the user goals.
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• Customer goals:
Customers can be different than end users i.e. parents can be customers who
can buy a product for their kid who is an end user. They can be consumer
customers like parents or enterprise customers like IT managers. Both of them
have different concerns while purchasing a product. There will be Personas
for customers as well having their own experience or end goals.

• Business goals:
Businesses or organizations have their own requirements for products, services
or systems which should be considered while designing a solution. Business
goals are partially covered in user or customer Personas. We can also exclu-
sively specify them.

• Technical goals:
Technical goals essentially reduce programmers’ tasks. They are important to
the developers. These goals must serve business and user goals.

Identifying end user and customer goals along with business goals is the core of
goal directed design process which allows us to take best design decisions regarding
a product under construction. Vision backlog uses a combination of elicitation
techniques to synthesize stakeholder end goals along with their life and business
goals which is explained in sections 2.8 and 3.2.4.

2.6 Context

In requirements engineering, identifying all the material and immaterial aspects
that affect the system or a product is as much important as identifying user or
stakeholder goals. To identify such aspects, the future system when it comes into
reality is imagined. This helps to identify parts of the real world those can influence
the system. To form complete and correct requirements along with correct user goals,
it is important to precisely identify relationship between material and immaterial
aspects. Those aspects are called System context. Few examples of such aspects of
reality that influence the system or its requirements are:

• People (stakeholders or a group of stakeholders)

• Systems in operation (other technical systems or hardware)

• Processes (technical or physical processes or business processes)

• Events (technical or physical)

• Documents (e.g. laws, system documentation)

If the system context is incorrectly or incompletely considered during requirements
engineering, it can result in incomplete and erroneous requirements ultimately re-
sulting in failed system.

The requirements for a specific system are always bound to the stakeholders for
whom it is being developed, or standards or legal guidelines it has to adhere to.
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Which means, a requirement is defined for a specific context and can only be in-
terpreted correctly in regard to this specific context. It is requirements engineer’s
responsibility to define system context properly. To do that he has to separate the
system from its context and from the parts of the reality that are irrelevant for the
system, see figure 2.2.

System

System context

Irrelevant environmentContext boundary

System boundary

Figure 2.2: System and context boundary [47]

The context boundary in case of Vision backlog is already outlined in section
1. In case of Vision backlog, the software itself along with the technology related
decisions, infrastructure used fall inside the system boundary.

As already mentioned, every action we perform is bound to a specific context. The
contexts affect the system or it’s use in many ways [21]. All the actions users per-
form, they are scoped in a specific physical, environmental contexts and are valid
in that scope. Understanding that context is as essential as understanding the user
goals.

There are three types of contexts suggested to which user goals are bound [11]:

1. Technical context tells us details like what technical competency user is re-
quired to have, his technical skills etc. to accomplish a certain specific task.

2. Business context tells us the business value and the business drivers for per-
forming a certain task and user’s and organization’s motivation behind it.

3. Environmental context tells us the correlation between the user performing
a certain task and the physical space around him, co-workers etc. It also tells
the frequency and importance of tasks those are being performed.

Understanding the contexts associated with user goals help analysts to build
a better vision for the product with concrete reasons for choosing certain design
over others. To understand contexts pertaining to specific stakeholder goals and
for the analysts to be able to clearly define system context, Vision Backlog uses a
combination of elicitation techniques which is further explained in subsection 4.2.
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2.7 Persona

It is insane to think that if you build a product that has functions that caters to
a vast set of people, would be a successful product. It is a wrong assumption as it
does not work so in reality. When you broadly and randomly extend a product’s
functionality to include many functionalities, you increase the cognitive load and
navigational overhead for all users [11]. This is explained with the following figure
2.3:

Figure 2.3: Why persona is important: different people having different needs [11]

As can be seen in the picture, if one tries to design a car that pleases many peo-
ple, you will have a car that has all the functions everybody wishes, but it wouldn’t
please anybody. Hence it is important to realize that a product should be designed
with specific types of individuals with specific needs. Personas tell us those specific
types of users and their specific needs. In Goal directed design approach we repre-
sent those users through a Persona whose needs best represent the needs of a larger
set of key constituents. However, it does not mean that we compromise the needs
of other users. Those less significant users are also represented through secondary
Personas.

As described earlier in subsection 2.3 one of the principal outcomes of qualitative
research is a rising set of behavior patterns i.e. identifiable behaviors that help cat-
egorize ways of using a potential or existing product. These patterns suggest goals
and motivations of different types of users. In business and technical domains, these
behavior patterns tend to map into professional roles; for consumer products, they
tend to correspond to lifestyle choices. Behavior patterns and the goals associated
with them are the key in creation of Personas in the modeling phase of Goal directed
design process. Market research helps to select and filter valid Personas that fit our
business requirements.

A Persona essentially represents a user model. How users behave, how they think,
what they wish to accomplish, and why such sort of questions can be better un-
derstood and communicated through a Persona. Personas are not real people, but
they are based on the behaviors and motivations of real people we have observed.
From the behavior patterns we identify and the user goals we obtain, we can see
that there are certain users which exhibit similar behavior and share similar goals.
They represent distinct groupings of behaviors, attitudes, aptitudes, goals and mo-
tivations. Persona hence becomes an important tool in a narrative, scenario based
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design approach to incrementally and iteratively generate fitting design decisions in
the later Framework definition phase of Goal directed design process. Persona also
serves as a powerful communication tool between developers, managers and other
stakeholders that helps them to understand the logic behind design decisions so that
they can prioritize the features.

Personas also help us address following three main design issues which arise typ-
ically during product development:

1. The elastic user:
Every member on development team usually has his own understanding of a
potential user and his needs for the product being developed. When discussing
product’s design related decisions, each member ends up talking through his
own perspective on the user and hence the potential user becomes elastic. Lack
of precision about the user can lead to a lack of clarity about how the product
should behave.

2. Self-referential design:
Many programmers and designers end up projecting their own ideas, motiva-
tions, goals onto the product being developed. They fail to understand what
exactly is needed by the users, their goals and motivation behind using the
product being developed. Such products would satisfy only a subset of poten-
tial users that have similar needs or goals as of programmers or designers.

3. Edge classes:
Edge classes are those users whose goals or motivations are not too clear and
focusing too much on such users can lead to bad design decisions. Persona
avoids such situations by making the members on the product development
team to ask, if a specific Persona would perform a specific function often so
that they can prioritize functions with clarity.

Ideally multiple such groups of our potential users can be identified and each one of
them would signify a distinct Persona. We can then decide which group of users is
the most important to us through market research and consider corresponding Per-
sona as our Primary Persona so that our designers and developers have a common
understanding of what are the most important user needs and hence what needs to
be prioritized concerning designs and features. Similarly Secondary Personas can be
chosen to further refine your design decisions for your system to be more versatile.
Figure 2.4 shows a sample empty Persona:
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Age

Education

Role

Main 
Responsibilities

Expert in

Technical 
competency 

Probable user 
type

Figure 2.4: A sample blank Persona explaining user details

On the left hand side, a short life story of our Persona is written along with a
dummy picture of him/her. On the right hand side, important attributes are listed
with their corresponding values to be filled. These attributes could also correspond
to behavior variables. The last cell tells what probable adopter category this persona
might fall into. Subsection 4.5 explains with an example how such a Persona can be
created.

2.8 Question types

Ethnographic techniques like stakeholder or subject market expert interviews play a
vital role in acquiring as much qualitative data as possible. We need this data to un-
derstand the problem domain, stakeholder’s/end user’s needs and contexts of use of
the product that is being developed. It is important to avoid a fixed set of questions
during such interviews or contextual inquiries as analysts can potentially miss out a
lot of valuable information just because they presumed something. Interviews must
be based on a premise that analysts know very little about the problem domain and
must learn what is important from the people they interview. It is good to have an
evolving list of topics depending on the problem domain that analyst wish to cover
during interviews [11].

Cooper classifies questions into following different categories [11].

1. Goal oriented:
These type of questions are aimed at gathering information about the user
goals, their importance etc. Try to gather information about opportunities for
improvements, about priorities regarding product features by asking questions
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like What activities currently waste time? or What helps to take a decision?
etc.

2. System oriented:
These type of questions are aimed at gathering information and more insights
about the existing systems, products etc. and about users’ interactions with
such systems or products. Ask questions about product functions, preferences
or failures like What are the most common operations you do with the product?
or Which parts of the product are used most? or How do you rectify errors or
problems? etc.

3. Workflow oriented:
These type of questions are aimed at understanding how users perform certain
tasks, steps they follow, any bottlenecks in the processes etc. Ask questions
like What do you do first and next everyday? or How often you would do a
certain thing? or What can go wrong while doing something? etc.

4. Attitude oriented:
These type of questions are aimed at gathering information about personal
attributes of the users like their aspirations, personal choices, interests etc.
Ask questions like What are your personal goals for next five years?, or What
do you like most about your job? etc.

5. Aptitude oriented:
These type of questions are aimed at gathering information about skills, ed-
ucation, special training users have which help them in performing specific
tasks. Ask questions like Highest education you have? or Skills you typically
need to carry out certain task? etc.

6. Context oriented:
These type of questions are aimed at gathering supporting information that
helps analysts to understand user’s environment, his role etc. Ask questions
like What role you are playing while performing a certain task? or Who else
is involved in performing this task? etc.

Categorizing questions into different types help analysts to cover all the important
details of all the major and necessary aspects of products and surrounding contexts.
It helps stakeholders or users to think thoroughly about their daily activities, pri-
orities and preferences for using a certain product or reasons for following a specific
workflow. Subsection 3.2.4 lists all the questions that I have asked and classifies
them according to the types mentioned above.

2.9 Summary

This section described all the major concepts that have been used to build Vision
backlog. It also outlined their importance in Vision backlog. Following chapter 3
explains how the concept of Vision backlog is built using above concepts and further
gives technical details.
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Chapter 3

Solution

3.1 Introduction

Section 1.1 makes it clear that the stakeholders should be able to state their goals,
needs and expectations themselves along with all the important contextual infor-
mation around it. They should be able to state those things whenever they want
and not just during meetings, a question must be asked- how can they? Another
challenge is to make them focus on the problems they are facing rather than the
probable solutions. A simple answer to such questions would be by building a soft-
ware that is always available and which lets the stakeholders state their goals, needs,
expectations regarding a product or a process effortlessly and effectively; by focus-
ing them on the underlying problems. For requirements analysts, another software
must be developed that analyzes the data entered by the stakeholders and helps
them to understand stakeholder goals and subsequently to build Personas. The first
software developed is called Vision backlog, and the analytics software is called Vi-
sion analytics.

It is important to note that stakeholders would not completely take over require-
ments elicitation activity, instead it will positively be shared among stakeholders
and analysts. Vision backlog would not replace requirements analysts but it will
ease their work by reducing efforts and time spent on eliciting correct and com-
plete requirements. It combines examined elicitation techniques in such a way that
stakeholders can use them without having to learn anything new with the goal of
providing analysts with rich informative data.

Requirements elicitation techniques and methods (described in 2.1) are further clas-
sified and shortlisted to be used in vision backlog to extract user goals, surrounding
contexts and users’ personal attributes- refer subsections 3.2.1 and 3.2.2. The the-
ory of diffusion of innovation is used to identify adopter category of stakeholders-
refer 4.3. Vision backlog concentrates on first two phases of Goal directed design;
shortlisted elicitation techniques in 3.2.2 are used to collect data about stakeholders’
goals, whereas adequate analytics are provided to the analysts to build Persona- see
4.5. Few sample behavior variables are identified and presented to the analysts so
that they can see behavior patterns. This would be an input to built Personas- refer
4.4. Shortlisted elicitation techniques are also used to understand underlying context
of stakeholder’s goals and to extract different types of stakeholder’s goals 3.3 and 3.4.
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Section 3.2 explains Vision backlog conceptually and section 3.3 explains its techni-
cal details.

3.2 Building the concept

This section explains Vision backlog conceptually. Subsection 3.2.1 proposes a cri-
teria so that elicitation techniques listed in 2.1 can be classified. Subsection 3.2.2
shortlist elicitation technique based on the criteria already established and describes
the purpose for which they will be used. Subsection 3.2.4 lists all the questions asked
in Vision backlog; each of which refers to a specific shortlisted technique. It also
describes it’s type and what it will capture.

3.2.1 Classification of elicitation techniques

The techniques listed in subsection 2.1 come from different disciplines like social
science, design thinking etc. They are used in different situations and for different
purposes and not all the purposes identify with the problem I am solving. Which
means that not all the techniques listed above are of help to build Vision backlog.
To understand and choose what would be helpful to me, it is necessary to classify
them in such a way that selected techniques echo with Vision backlog’s purpose.

These techniques can be classified in many ways. One way is to classify them ac-
cording to the means of communication they involve: conversational, observational,
analytic and synthetic [64]. The conversational method is based on verbal commu-
nication between two or more people. Methods in this category are called verbal
methods. The best example is Interview. Observational method is based on under-
standing problem domain by observing human activities. There are requirements
which people can not verbally articulate properly. Those are acquired through obser-
vational methods. Example of such methods is Protocol analysis. Analytic methods
provide ways to explore the existing documentation of the product or knowledge
and acquire requirements from a series of deductions which help analysis capture
information about application domain, workflow and product features. Examples
include card sorting. Synthetic methods systematically combine conversational, ob-
servational and analytical methods into a single method. The provide models to
explore product features and interaction possibilities. Example is Prototype with
Storyboards.

Although the above mentioned techniques make sense, these schemes are not much
of a help considering vision backlog’s context. The primary concern is that the stake-
holders should focus on the problems they are facing and should not get distracted
by solution or implementation details. Another challenge is that a technique should
be imitated in a software. Examining the literature that describes these techniques
[27] [65], following classification criteria is established. Direct answers to the follow-
ing questions 1 and 2 can be found in the above mentioned literature. Considering
how much in depth knowledge is required to use a specific elicitation technique,
whether it can be used by stakeholders is indicated by question 3, keeping in mind
that stakeholders must not learn anything new. Question 4 classifies techniques as
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per their ability to be imitated as a software. There already exist softwares which
implement certain techniques [1] [40] [43] [7]. Other techniques are used in Vision
backlog and answer to the question how? can be found in following subsection 3.2.4.
Techniques which fulfill a specific criteria are marked with a tick. Techniques which
fulfill all the four criterion, are marked with brown color:

1. A: is the technique intended to locate and scope problem and not about solu-
tion oriented?

2. B : can techniques be used individually and it is not performed as a group
activity?

3. C : can the technique used by both stakeholder and analysts?

4. D : can the technique be imitated as a software?

Following figure 3.1 plots techniques listed in subsection 2.1 against above men-
tion criteria.
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Technique A B C D

Interview ✔ ✔ ✔ ✔

Questionnaire ✔ ✔ ✔ ✔

Task analysis ✔ ✔ ✔ ✔

Domain analysis ✔ ✔ ✔ ✔

Observation ✔ ✔

Protocol analysis ✔ ✔

Prototyping ✔

Brainstorming ✔ ✔

Card sorting ✔ ✔ ✔

JAD ✔

Scenarios ✔

Viewpoints ✔

SWOT analysis ✔ ✔ ✔ ✔

Theory of change ✔ ✔ ✔ ✔

Problem definition ✔ ✔ ✔ ✔

Repertory grids ✔ ✔ ✔

Laddering ✔ ✔ ✔

Literature review ✔ ✔

Persona ✔ ✔ ✔ ✔

Figure 3.1: Classification criterion for elicitation techniques studied for Vision back-
log

Techniques of interests should be those which fulfill all the four criterion.

3.2.2 Shortlist and purpose of respective techniques

Classification alone isn’t sufficient as the software system can not really imitate
techniques like Observation. Thus, they are further shortlisted to the final list which
can be used in our software solution. Figure 3.2 lists those techniques along with
their purpose in Vision backlog.
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Nr Technique Purpose

1 Interview I used structured stakeholder interviews to gather 
information about their personal attributes, their 
goals, business drivers behind them, underlying 
contexts and the domain

2 Questionnaire Similar to the interview

3 Domain analysis Used along with interview to gather domain 
specific information like vocabulary, specific terms 
used during execution of a specific process or a 
task

4  Task analysis Used to gather information about the tasks 
stakeholders perform, subtasks and concrete 
steps, with contextual information like specific skills 
required 

5 Problem definition Used along with questionnaire to gather 
information about stakeholder's problems with 
current processes or tasks along with possible 
alternatives 

6 Theory of change Used along with interview to make stakeholder 
think about their high level goals with tasks those 
help them achieve the goal, and potential risks etc.

7 SWOT analysis Used to gather information about possible 
improvements, challenges and alternatives to the 
tasks stakeholders performs

8 Persona Provide all the project stakeholders with a common 
understanding of their target user 

Figure 3.2: Shortlisted elicitation techniques and their purpose in Vision backlog

As a whole all these techniques gather data about stakeholder attitudes, apti-
tudes, their skills, their tasks, motivations behind those tasks and their surrounding
contexts.

3.2.3 Using shortlisted techniques in Vision backlog

The shortlisted elicitation techniques in subsection 3.2.2 intend to gather diverse
information at different stages of elicitation process. In reality these techniques are
practiced in different formats with different surrounding environment settings. For
them to be usable in a software a common factor which is ’questioning’ that each
of these techniques does, is taken a basis. Vision backlog presents stakeholders with
many questions, each of which corresponds to a specific elicitation technique fulfill-
ing it’s status purpose in figure 3.2. The questions are intended to ask information
about stakeholder goals, activities, aptitudes, attitudes, skills etc.

Following subsection 3.2.4 consolidates all the questions that have been asked along
with their type, what it is intended to capture and to which elicitation technique it
belongs to.
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3.2.4 Set of questions

Nr Question Type What will it capture Which 
technique

1 My name - 1 & 2

2 My age -

3 What education I have Aptitude oriented Aptitude 

4 My short story Goal oriented -

5 I work in this company as Context oriented context

6 My interests Aptitude oriented Aptitude and 
attitude

7 My technical skills Aptitude oriented Skills 

8 I am a rational thinker Attitude oriented Attitude 

9 I like to welcome good new 
changes

Attitude oriented Attitude

10 I like to embrace science Attitude oriented Attitude

11 I am socia Attitude oriented Attitude

12 I am cosmopolitan Attitude oriented Attitude

13 I seek latest information Attitude oriented Attitude

14 This is what is exciting about 
my job

Attitude oriented Attitude

15 This is what I don't like about 
my job

Attitude oriented Attitude

16 How I see myself in 5 years Attitude oriented Attitude

Figure 3.3: Actual set of questions - part 1
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Nr Question Type What will it capture Which 
technique

17 What task I perform Goal oriented Activity 4

18 How often do I perform it Workflow oriented Behavior 4

19 How important it is Context 4

20 What role I am playing while performing 
this task

Context oriented Context 5

21 What steps I perform while doing this 
task

Workflow oriented Activity 6

22 Why do I perform this task Goal oriented Motivation 6

23 Why is it important to perform this task Goal oriented Motivation 7

24 What tools you need to perform this task Context oriented Context 4

25 Do you need any special training to 
perform this task

Context oriented Context, Aptitude 3

26 What kind of training you need to 
perform this task

Aptitude oriented Still 3

27 Can something go wrong while 
performing this task

System, workflow oriented Context 3

28 What are the effects of performing this 
task

Context oriented Context 4

29 Do you use any special vocabulary 
related to this task

Context oriented Context 6

30 Who else is involved in performing this 
task

Context oriented Context 3

31 What should happen before and after 
performing this task

Workflow oriented Activity, Context  4

32 Can you think of any improvements to 
this task

Goal oriented Activity 6

33 How important you think is this 
improvement

Goal oriented Context 4

34 Main benefit of this improvement Goal oriented Motivation 7

Figure 3.4: Actual set of questions - part 2

3.3 Building the software

This section gives technical details of Vision backlog and Vision analytics softwares.
Subsection 3.3.1 associates questions listed in 3.2.4 to UI elements. Subsection
3.3.3, 3.3.4 and 3.3.5 contain Use case diagrams, Class diagram and ERR diagram
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for Vision backlog respectively. Subsection 3.3.6 describes in detail frontend and
backend of the Vision backlog and Vision analytics web applications.

3.3.1 Question categories and corresponding user interface
(UI) elements

The intention behind collecting data through Vision backlog is that it can further
be processed in Vision analytics which analysts can benefit from. For the data to
be processable, it has to be captured with an appropriate structure. Presenting user
with a series of random questions also isn’t what is intended, questions have to guide
stakeholders through elicitation techniques smoothly to fulfill it’s purpose. Hence,
questions have to follow a certain sequence and a structure. The questions are
classified into two groups so that stakeholders can follow essentially two sequences.

1. Questions from 1 to 16 in figure 3.3 focus on stakeholder’s life goals. They
capture data about user’s life goals and his attitude and aptitude. Answers
to these questions gives input to understand what type of user he is during
Persona synthesis.

2. Questions from 17 to 34 in figure 3.4 focus on stakeholder’s end, business and
experience goals. They capture data about the actual tasks the user performs
and his goals, motivation behind performing those tasks, other contextual
information like frequency, importance etc. Answers to these questions gives
qualitative data that can be used to identify behavioral variables and patterns
during Persona synthesis.

Along with a proper logical and engaging sequence of the questions, a proper
format of the questions to capture structured answers is also important. A wise
selection of UI elements should help to restrict stakeholders to limit their answers
to specific measurable values. Tables 3.1 and 3.2 cover all the questions along with
their corresponding UI element choice.
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Nr Question UI element choice

1 My name Text field
2 My age Text field
3 What education I have Radio button
4 My short story Text area field
5 I work in this company as Select box
6 My interests Text area field
7 My technical skills Select boxes
8 I am a rational thinker Radio button: Yes No
9 I like to welcome

good new changes Radio button: Yes No
10 I like to embrace science Radio button: Yes No
11 I am social Radio button: Yes No
12 I am cosmopolitan Radio button: Yes No
13 I seek latest information Radio button: Yes No
14 This is what is exciting

about my job Text area field
15 This is what I don’t like

about my job Text area field
16 How I see myself

in 5 years Text area field

Table 3.1: UI element choices - part 1
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Nr Question UI element choice

17 What task I perform Text field
18 How often do I perform it Select box
19 How important it is Select box
20 What role I am playing

while performing this task Select box
21 What steps I perform

while doing this task Text field
22 Why do I perform this task Text area field
23 Why is it important

to perform this task Text area field
24 What tools you need to

perform this task Text area field
25 Do you need any special

training to perform this task Radio button: Yes No
26 What kind of training you

need to perform this task Text area field
27 Can something go wrong

while performing this task Text area field
28 What are the effects of

performing this task Text area field
29 Do you use any special

vocabulary or terms those are
related to this task Text area field

30 Who else is involved in
performing this task Text area field

31 What should happen before
and after performing this task Text area field

32 Can you think of any
improvements to this task Text area field

33 How important you think is
this improvement Select box

34 What is the main
advantage of this improvement Select box

Table 3.2: UI element choices - part 2

3.3.2 Brief technical introduction

As mentioned in section 3 that Vision backlog and Vision analytics are softwares, it
was also important to decide what sort of software they should be that serves the
purpose. One of the goals of Vision backlog is that it should always be available
to use and that stakeholders should keep entering and updating the data whenever
they wish and from wherever they wish. Analysts are also involved who are going
to benefit from this data in analytics form.

There are two choices one can have in such a situation- a desktop application that
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is baked up by the cloud and a web application hosted on the server. Desktop
application was not chosen due to following reasons:

1. Operating system (OS) dependency: desktop applications are OS dependent
i.e. it is required to develop separate applications for Windows and Mac

2. Desktop application must be installed on the user’s personal computer. For a
few users it could be an overhead, considering factors like storage space they
have on their computer or it’s configuration

3. Updates: to update a desktop application one might explicitly need to ask the
user to turn the updates on. In case the user forgets to turn on the updates
or simply ignores it, then he will end up missing new features

Considering above mentioned points, Vision backlog is built as a web application
which can be accessed over Internet any time and from anywhere. Regular updates
can be made available to the user without him having to do anything about it. Fine
tuning web application for different web browsers is easier than building separate
applications for different operating systems. A web application can be rendered on
tablet PCs with same experience as on laptops by simply making it responsive.

3.3.3 Use case diagrams

A use case describes who can do what with the concerned system. It is a tech-
nique that captures system’s behavior based on scenarios that represent a specific
functionality the system should support. Typically use case describes a specific
functionality to achieve a specific objective, and therefore many use cases can be
required to understand a set of behaviors that comprise a whole system. Actors are
external entities which could be a user or a group of users or other systems which
interact with the system to accomplish a certain task. There are three types of
relationships possible between use cases. First, a use case may include another use
case, which means behavior of the included use case is a part of including use case.
Second, a given use case may extend another use case, which means the extending
use case is dependent on the extended use case. Third, a use case be a generalized
form of another use case [20].

Following figures 3.5 and 3.6 depict respectively use case diagrams for Vision back-
log and Vision analytics. The rectangle represents a system boundary. The ovals
represent specific use cases. The arrows represent relationships between use cases.
In figure 3.5 stakeholder is an actor whereas in figure 3.6 an analysts is an actor.
Arrow with ¡¡extend¿¿ notation represents an extend relationship between two use
cases e.g. view profile makes sense only create profile is executed.
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Figure 3.5: Vision backlog use case diagram
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Figure 3.6: Vision analytics use case diagram

3.3.4 Class diagram

Class diagram is a UML structure diagram that represents static structure of a sys-
tem. It shows the types being modeled within the system which could be a class,
an interface, a data type or a component. A class can have attributes and methods.
Attributes and methods have access identifiers like public, private and protected.
Classes can be related to each other through relationships [6].

Following figure 3.7 depicts Vision backlog modeled as a class diagram. The rect-
angle represents a class whose name is written at the top of the rectangle. Second
row in each rectangle shows attributes of that class along with their data types and
their access modifiers. + means public whereas - means private. Arrows between
classes represent a relationship with cardinality mentioned on both the ends.

ApplicationUser is a super class and Stakeholder inherits from it. The relation-
ship between ApplicationUser and Profile is composition with cardinality 1..1 which
means an ApplicationUser can have only one Profile and when you delete Applica-
tionUser, Profile will also be deleted.

Chapter 3 47



Vision Backlog CHAPTER 3. SOLUTION

Figure 3.7: Class diagram

3.3.5 EER diagram

The enhanced entity relationship (EER) model is an extension of entity relation-
ship (ER) model, developed to precisely describe properties and constraints of more
complex databases. It improves ER model’s presentational capabilities. It includes
all the concepts of ER model, and additionally concepts like subclass, superclass,
specialization and generalization [15]. It includes EER diagrams that accurately
represent the requirements of complex databases. Following figure 3.8 represents
EER diagram of Vision backlog. It is generated through MySQL workbench.

Rectangles are database tables with their name at the top e.g. table profiles. Table
columns and their data types are listed bellow the table name. Yellow key symbol
represents primary key e.g. for profiles table ProfileId is the primary key. Filled blue
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diamond represents not null simple attribute e.g. profiles table has Age which is a
not null attribute. Filled brown diamond represent not null foreign key e.g. profiles
table has StakeholderId as a not null foreign key. Empty blue diamond represent
simple attribute which can be null e.g. in profiles table, attribute Designation can
be null. Empty brown diamond represent a foreign key which can be null. Arrows
represent relationships which have cardinality and modality. Cardinality can be 1 or
Many and the symbol is placed on the outside ends of the relationship line, closest
to the entity. Modality can be 1 or 0 and the symbol is placed on the inside, next
to the cardinality symbol. For a cardinality of 1 a straight line is drawn. For a
cardinality of Many a foot with three toes is drawn.For a modality of 1 a straight
line is drawn. For a modality of 0 a circle is drawn. For example, exactly one profile
entity can have one or more skills.
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Figure 3.8: EER diagram

3.3.6 Frameworks and application architecture

Developing a web application involves many technologies. A typical web application
has a backend (web server) that handles the business logic, a frontend (cliend-side)
that interacts with the user and a database that stores the data. There are wide
range of technologies that can be used for backend, frontend and database. The
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decision to choose a specific set of technologies usually depends on business require-
ments and also personal experiences. The main concern while developing Vision
backlog is that, in the future it should be possible to integrate it with other systems
or at least expose its APIs to other applications. Another important concern is to
keep client-side technology independent of server side technology as in the future
either of them can be changed independently of the other if need arises.

Choosing a set of technologies i.e. technology stack for a web application essen-
tially involves choosing a technology for client-side to go along with HTML and
CSS and choosing a server-side technology. Following figure 3.9 illustrates few sam-
ple technologies that are used on client and server side in a typical web application.

Web app in 
browser

Internet

Web 
server

Database

Request

Response

HTML, CSS, 
Javascript

AJAX PHP, JSP, ASP MySQL

Request

Response

Figure 3.9: Full web stack options [60]

Typically on the client-side we require HTML, CSS and perhaps a styling frame-
work like Bootstrap or Material Design Lite (MDL). Javascript libraries like ReactJs
or a Javascript framework like Angular 2 are also used on the client-side. There are
many server-side frameworks based on a specific programming language like Django
is python based, Rails is Ruby based etc. Database choices include MongoDB or
MySQL etc.

Overview

Vision backlog and Vision analytics are web applications that share a common back-
end. Backend and frontends are built as separate independent projects so that in
case either of them can switched to a new or a different technology regardless of
the other. Backend is a REST API with JSON as request and response format.
Frontend makes requests to this REST API and processes the received response.

The backend is developed using .NET Core. Two frontends i.e. Vision backlog
and Vision analytics are built using Angular 2 and MDL as a styling framework.
MySQl is used as a database. See following figure 3.10
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Web app in 
browser

Internet

Web 
server

Database

Request

Response

Angular 2 + Material 
Design Lite

AJAX .NET Core MySQL

Request

Response

Figure 3.10: Simplified overview of the application architecture

All the necessary help required to use the applications- their purpose, their ad-
vantages, workflow, explanation of the terms used, usage guidelines are included in
the applications itself. Mock-ups were created before starting the actual develop-
ment of the applications, those are included in subsection 3.3.7. Subsections 3.3.6
and 3.3.6 describe in detail how backend and frontend are designed and developed.

Backend

The backend serves a REST API and it is built with .NET core V1.1. It follows
repository pattern [56]. Entity Framework Core V1.1 takes care of database migra-
tions and updating the database. Models are POCO classes [46] which define the
properties of the data that will be stored in the database. Models used in Vision
Backlog are depicted in the below figure 3.11:
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...ion_backlog_backend\Vision_backlog_backend\Models\Task.cs 1
1
2
3
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5
6
7
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24
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27
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32
33
34
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36
37
38
39
40
41
42
43
44
45
46
47
48
49

using System;
using System.Collections.Generic;
using System.ComponentModel.DataAnnotations;
using System.ComponentModel.DataAnnotations.Schema;
using System.Linq;
using System.Threading.Tasks;

namespace Vision_backlog_backend.Models
{
    public class User_Task
    {
        [Key]
        public long TaskId { get; set; }
        public string What { get; set; }
        public string How_often { get; set; }
        public string How_important { get; set; }
        public string User_role { get; set; }
        public string Why { get; set; }
        public string Why_important { get; set; }
        public string Tools { get; set; }
        public bool Is_training { get; set; }
        public string What_training { get; set; }
        public string Errors { get; set; }
        public string Effects { get; set; }
        public string Vocabulary { get; set; }
        public string Peers { get; set; }
        public string Pre_post_conditions { get; set; }
        public string Improvement { get; set; }
        public string How_imp_improvement { get; set; }
        public string What_advantage_of_improvement { get; set; }

        [ForeignKey("FeatureId")]
        public long? FeatureId { get; set; }

        [ForeignKey("StakeholderId")]
        [Required]
        public long StakeholderId { get; set; }

        public virtual ICollection<Step> Steps { get; set; }

        public User_Task()
        {

        }

    }

}
Figure 3.11: Sample model

Controllers are responsible for handling HTTP requests, responses and they con-
tain the business logic. Each model has its own controller. Figure 3.12 shows one
of the actual controller class.
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...Vision_backlog_backend\Controllers\User_TaskController.cs 1
1
2
3
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6
7
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9
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using System;
using System.Collections.Generic;
using System.Linq;
using System.Threading.Tasks;
using Microsoft.AspNetCore.Mvc;
using Vision_backlog_backend.Repository;
using Vision_backlog_backend.Models;
using System.Security.Claims;
using System.Diagnostics;
using Microsoft.AspNetCore.Identity;
using Microsoft.AspNetCore.Authorization;
using System.Net;

// For more information on enabling Web API for empty projects, visit https://
go.microsoft.com/fwlink/?LinkID=397860

namespace Vision_backlog_backend.Controllers
{
    [Route("api/[controller]")]
    public class User_TaskController : Controller
    {
        private readonly IUser_TaskRepository _taskRepository;
        private readonly UserManager<ApplicationUser> _userManager;
        private readonly WebAPIDataContext _context;

        //Controller
        public User_TaskController(IUser_TaskRepository taskRepository, 

UserManager<ApplicationUser> userManager, WebAPIDataContext context)
        {
            _taskRepository = taskRepository;
            _userManager = userManager;
            _context = context;
        }

        //Get methods
        [HttpGet]
        public IEnumerable<User_Task> GetAll()
        {
           
            return _taskRepository.GetAll();
        }

        
        [Authorize]
        [HttpGet("current")]
        public IActionResult GetCurrentUserTasks()
        {
            var status = HttpStatusCode.OK;

Figure 3.12: Sample controller

Repositories are responsible for storing and retrieving data from the database
with the help of Entity Framework Core [16]. Each Model has it’s own repository.
Figure 3.13 shows one of the actual repository class.

...\Vision_backlog_backend\Repository\User_TaskRepository.cs 1
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using Microsoft.EntityFrameworkCore;
using System;
using System.Collections.Generic;
using System.Linq;
using System.Threading.Tasks;
using Vision_backlog_backend.Models;

namespace Vision_backlog_backend.Repository
{
    public class User_TaskRepository : IUser_TaskRepository
    {
        private readonly WebAPIDataContext _context;

        public User_TaskRepository(WebAPIDataContext context)
        {
            _context = context;

        }

        public IEnumerable<User_Task> GetAll()
        {
            return _context.User_Tasks.Include(task => task.Steps).ToList();
        }

        // Method that returns all the tasks of a specific user i.e. logged in 
used making the request

        public ICollection<User_Task> GetUserTasks(long stakeholderId)
        {

            var userTasks = _context.User_Tasks
                .Include(task => task.Steps).ToList()
                .Where(task => task.StakeholderId == stakeholderId).ToList();

            return userTasks;
        }

        public void Add(User_Task item , long stakeholderId)
        {
            item.StakeholderId = stakeholderId;   

           _context.User_Tasks.Add(item);
           _context.SaveChanges();
        }

        public User_Task Find(long key)
        {
            return _context.User_Tasks.Include(task => 

task.Steps).FirstOrDefault(t => t.TaskId == key);
        }

Figure 3.13: Sample repository

A token based authentication is enabled and on successful login, the backend
returns a JSON Web Token (JWT) [31] which is used to authorize a user on subse-
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quent requests. Users can register themselves with simple registration process which
requires email, first name, last name and a password. Swagger [54] enabled to test
the API.

Figure 3.14: Sample swagger API

Frontend

Both the frontends i.e. Vision backlog and Vision analytics are built with Angular
2 [2] and MDL [38] used for styling. Both the applications are modularized with
different components taking care of different functionalities. Dedicated services com-
municate with the backend to fetch and send data. Figure 3.15 shows one of the
actual service:

...hesis-analyst-frontend\src\app\feature\feature.service.ts 1
1
2
3
4
5
6
7
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import { Injectable } from '@angular/core';
import { Http, Response, Headers, RequestOptions} from '@angular/http';
import { Observable } from 'rxjs/Observable';
import 'rxjs/add/operator/catch';
import 'rxjs/add/operator/map';

import { Feature } from '../models/Feature.model';

@Injectable()
export class FeatureService {

  private base_url = 'http://localhost:4784/api/';

  constructor (private http: Http) {}

  private extractData(res: Response) {
    let body = res.json();
    return body || { };
  }

  private handleError (error: Response | any) {
    // In a real world app, you might use a remote logging infrastructure
    let errMsg: string;
    if (error instanceof Response) {
      const body = error.json() || '';
      const err = body.error || JSON.stringify(body);
      errMsg = `${error.status} - ${error.statusText || ''} ${err}`;
    } else {
      errMsg = error.message ? error.message : error.toString();
    }
    console.error(errMsg);
    return Observable.throw(errMsg);
  }
}

Figure 3.15: Sample angular service

Templates render the corresponding HTML. Figure 3.16 shows one of the actual
service:
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...s-analyst-frontend\src\app\feature\feature.component.html 1
1
2
3
4
5

6
7
8

9
10
11
12
13
14
15

<div class="feature-form-container" *ngIf="tasks">

 <!-- create a feature or update existing one -->
 <span style="float: left;">
  <button class="mdl-button mdl-js-button mdl-button--raised" (click)

="openFeatureList()"> Add to existing</button>
 </span>
 <span style="float: right;">
  <button class="mdl-button mdl-js-button mdl-button--raised" (click)

="openCreateFeature()"> Create new</button>
 </span>
 
 <router-outlet></router-outlet>

</div>

Figure 3.16: Sample angular template

In Vision backlog application users/stakeholders can register and login. Once
they login, they can create profile, add tasks or edit existing tasks etc. At each login
they get to see their own data i.e. tasks, profile. In Vision analytics application
requirements analysts can see consolidated data as entered by stakeholders. The
data is presented in nice analytics form and required help is provided which will
guide them to create their own Personas.

3.3.7 A walk through the running application

Vision backlog’s main aim is that stakeholders should be able to enter data about
the tasks they perform, and more contextual data like why they perform those tasks,
what tools or knowledge they require to perform those tasks, if there are any al-
ternatives to those tasks etc. Along with this information, they also would provide
personal information like education they have had, their job designation, skills they
posses and so on. Important thing while designing this application is how these
questions are presented to the user so that they can efficiently and effectively an-
swer them.

Main aim of Vision analytic is that requirements analysts will be able to take a
quick look at the consolidated data and subsequently build Personas from the data
that is entered by stakeholders in Vision backlog This data will be presented to
them in the form of suitable analytics. Analysts should be able to sort, filter data
according to different properties. Additionally, they should be provided with as
many behavioral variables as possible so analysts can see clearer patterns which
eventually will help them to build Personas. The challenge here would be to display
analytics in a suitable form that reduces analysts efforts and time.

Following subsections 3.3.7 and 3.3.7 explain in detail how both the frontend applica-
tions i.e. Vision backlog and Vision analytics work. Mockups and actual screenshots
of the application are also included for readers to get a clear idea.
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Stakeholder’s view

Stakeholder’s view is called Vision backlog. The user needs to register himself and
login to start using the application. On the very first login the user is presented with
a Help pop-up that explains the purpose of the application and different function-
alities available and their importance. The user has options to see/edit his profile,
to see the help section and to create a task or see existing tasks to edit further.The
application works with three main functionalities: Profile creation, Task creation
and Task edition.

During profile creation user creates his user profile which collects data about
his personal attributes necessary to guess the adopter category he belongs to. This
section asks questions from 1 till 16 from figure 3.3. The user fills the informa-
tion about his personal aspirations, interests, skills etc. This information will help
analysts to understand his life goals. Wherever possible a structured data will be
obtained. Additionally, it makes the user familiar with the look and feel of the
application. Each step describes at a maximum possible details, what that step is
and why it is important to perform that step.

Figure 3.17: Stakeholder profile screen mock up
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Figure 3.18: Actual stakeholder profile screen

During task creation user creates tasks he performs as a part of his job which
he thinks are important. This section asks questions from 17 till 34 from figure 3.4.
User provides details such as how frequently, how important it is, the reason behind
performing that task, any improvement he can think of etc. user can add as many
details as he wants at a time and save it. He can edit/add information anytime
later. Structured data is obtained wherever possible. Each step describes what it
is about and why is it important to perform it. Additionally, an assistant is always
present on the screen which takes a sample example and explains it with possible
answers.

During edition of tasks user edits existing tasks. A list of all the tasks is al-
ways present and the user can open individual tasks and make changes of his wish.
He can see how many tasks are present and can navigate through them. Figure 3.19
and 3.20 show mockup and actual screenshot of task list screen. Tasks are displayed
as sticky notes.

58 Chapter 3



CHAPTER 3. SOLUTION Vision Backlog

Figure 3.19: Tasks list screen

Figure 3.20: Actual stakeholder tasks list

Analyst’s view

Analyst’s view that is Vision analytics is responsible for displaying analytics to the
analysts. Whatever data stakeholders enter can not be displayed as it is as it is a
mixture of various concepts and captured as a series of answers to questions. For
it to be useful to the analysts, it has to be first processed to segregate meaningful
information chunks.

Analyst’s goal would be to have all the information readily available that will help
them identify user types and the information that will help them build Personas.
User types will help them to prioritize the improvements suggested by the users. To
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build Personas, they will need assistance in identifying and creating Behavior vari-
ables [11]. Additionally a list of tasks performed by the users and their motivations
behind them would also be helpful. Keeping this in mind, in Vision analytics we
have showed the task list, feature list, profiles, and behavior variables.

Task list section essentially lists all the tasks all the participating stakeholders
have created. This list is sortable according to the frequency of performance, it’s
importance, importance of the improvement as suggested by the stakeholders, the
reason stakeholder mentions for the improvement. Analysts can also combine tasks
which they think have the same goal or which are nothing but similar; just reported
by different stakeholders to form a Feature. Additionally it is also possible to open
a specific task from the list to explore all its details. Figures 3.21 and 3.22 show
mockup and the actual screenshot of the task list. As can be seen in figure 3.22,
task list can be sorted according to different criterion.

Figure 3.21: Analyst task list mockup

Figure 3.22: Actual analyst task list screen
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The feature list section lists all the features analysts have created. They can
also quickly take a look at the tasks those belong to the same feature. This can be
seen from following figures 3.23 and 3.24.

Figure 3.23: Analyst feature list screen

Figure 3.24: Analyst feature list screen actual

Profiles section lists all the stakeholder profiles. Analysts can take a look at
the list of all the available profiles. This list is sortable according to the attributes
chosen to reflect stakeholder’s personal attributes i.e. questions 8 to 13 in figure 3.3.
Each profile can be opened to explore all the details.

Behavior variables section displays a few pre-selected behavior variables. Fol-
lowing variables are considered:

Age: it will tell analysts how many stakeholders belong to specific age ranges,
it is however not useful to derive any information about user types
Education: stakeholders will be plotted against the education level they have i.e.
vocational, diploma etc. Higher education has positive impact on the user types i.e.
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users with higher education tend to be innovators or early adopters [32].
Designation: stakeholders will be plotted against different designations like man-
ager, assembler etc. Designation or higher social and economical status has positive
impact on the user types i.e. users with higher designation tend to be innovators or
early adopters [32].
Importance: for each feature, corresponding tasks are plotted against the scale of
importance to see how many of them fall into different importance ranges i.e. Very
important, less important etc. This will give hints about which tasks must deeply
be investigated for their better realization in the proposed solution.
Frequency: for each feature, corresponding tasks are plotted against the scale of
frequency of performance to see how many of them fall into different ranges i.e.
Daily once, weekly once etc. This will give hints about which tasks must deeply be
investigated for their better realization in the proposed solution.

Figures 3.25 and 3.26 show mockup and actual screenshot of how these behavior
variables are displayed to the analysts. The horizontal line holds different values for
a specific behavior variable i.e. for education it holds values like Diploma, Bachelor
etc. For each such value, users which satisfy that value are plotted on top of the
line. E.g. users with ids 1, 2, 3, 4 all fall into age range of 18-25 etc. One more
analytic is provided which looks like How many: which tells how many users fulfill
this criteria e.g. total 4 users fall into age range of 18-25.

Figure 3.25: Mockup behavior variables
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Figure 3.26: Actual behavior variable screen

These variables are however just a starting point, analysts have to further identify
other variables which are going to help them. In general, these analytics must
indicate analysts which tasks have potential to improve considering their intended
goals and considering the current way of performing them. It can also be brought to
notice if any tasks which are not given importance in the current system, actually
with suggested little improvements can make huge impact in terms of money or
efficiency etc.

3.4 Summary

This chapter proposed a classification criterion observed from literature and helpful
to Vision backlog. Techniques described in subsection 2.1 were further classified
according to this criteria. A subset of of the techniques those fulfill this criteria are
further considered in section 3.3 to build the actual software.

This chapter also described all the important technical details of Vision backlog.
At the beginning of the section, UI element choices are described which helped to
obtain structured data. To model the behavior of the system behavioral UML di-
agram like use case diagram and structural UML diagram like class diagram are
included. Enhanced Entity Relationship (ERR) diagram created through MySQL
workbench is also included. The section also described the framework choices and
the general architecture of Vision backlog. It gave details of both frontend and
backend with appropriate code snippets from the actual code. It further explained
how this application can be used, what all functionalities are available along with
mockups and actual screenshots of the application.

Following chapter 4 explains how analysts can leverage from the analytics gener-
ated by Vision analytics, how the can understand stakeholder goals, see behavior
patterns and build Persona.
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Usage Guidelines

4.1 Introduction

A software is not helpful if the user does not know how to use it. Vision backlog
leverages from many concepts like SWOT analysis, Persona etc. It is important
that the stakeholders are navigated effortlessly through the software without real-
izing which technique they are using. Stakeholders who are the end users of the
system must not have to learn or understand these concepts as it is an overhead
for them. All they need to understand is how to use the application. In-app help
is provided to guide them through the entire process. Users of Vision analytics are
analysts and they have to understand at least the interpretation of the answers and
generated analytics. Those concepts are also described in the application, along
with wiki on how to interpret the received answers, see application screenshots in
appendix B.4.

Subsection 3.3.7 already explained in brief how the data created by stakeholders
is going to help analysts. This section explains the generated analytics and how
they can be used to generate Persona and to identify adopter category for the Per-
sona. Section 4.2 lists the answers that stakeholders can give to questions and along
with their meaning and interpretation. Section 4.4 explains how behavior variables
those are provided will help to see behavior patterns. Further the section 4.3 ex-
plains how from the received answers in user profiles and from the behavior variables
we have chosen, it is possible to guess the types of users. At last, section 4.5 ex-
plains how analysts can build Personas from the generated behavior patterns and
other relevant data.

4.2 Interpretation of the received answers

For each question, different stakeholders can give different answers. Some questions
expect descriptive answers whereas there are many questions which expect objective
answers having multiple choices to choose from. Following figures 4.1 until 4.3
consolidates all possible answers to each question and explain their meaning. Each
answer signifies a value and conveys a specif information. Answers for the questions
starting from 1 until 16 provide us information about the possible user type or
adopter category user belongs. Answers to the questions starting from 17 until
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34 provide us information about the tasks stakeholders perform, their motivations
behind it, and about surrounding context.

Nr Question Answer Inference

1 My name - -

2 My age - -

3 What education I 
have

One of the 
following:
1.  

Vocational
2.  Diploma
3.  Bachelor
4.  Master
5.  Doctoral

Users with higher education tend to 
be early adopters

4 My short story - -

5 I work in this 
company as

One of the 
following:
1. Assembler
2. Supervisor
3. Manager 

Users with higher education tend to 
be Innovators and early adopters

6 My interests - -

7 My technical skills One of the 
following: can 
use-
1. Computer
2. Smartphon

e
3. Touch 

devices
4. Apps 

Innovators and Early adopters have 
more exposure to mass media and 
communication channels

8 I am a rational 
thinker

One of the 
following:
1. True
2. False 

Innovators and Early adopters tend 
to be rational thinkers

9 I like to welcome 
good new changes

One of the 
following:
1. True
2. False 

Innovators and Early adopters tend 
to appreciate innovation and 
changes

10 I like to embrace 
science

One of the 
following:
1. True
2. False 

Innovators and Early adopters have 
more favorable attitude towards 
science

Figure 4.1: Questions and interpretations - part 1
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Nr Question Answer Inference

11 I am social One of the following:
1. True
2. False 

Innovators and Early adopters 
have more social participation 
and are highly interconnected 
in social systems

12 I am cosmopolitan One of the following:
1. True
2. False 

Innovators and Early adopters 
tend to be more cosmopolitan

13 I seek latest information One of the following:
1. True
2. False 

Innovators and Early adopters 
tend to seek information about 
innovations more actively

14 This is what is exciting 
about my job

- Innovators and Early adopters 
have strong opinion leadership

15 This is what I don't like 
about my job

16 How I see myself in 5 
years

- Innovators and Early adopters 
have greater aspirations than 
others

17 What task I perform - -

18 How often do I perform it One of the following:
1. Couple of times a 

day
2. Daily once
3. Weekly once
4. Monthly once
5. Less frequently 

When combined together it can 
give hints about the relationship 
between the importance and 
frequency of performance of 
specific tasks. There could be 
certain tasks which are 
performed repeatedly but are of 
less importance which could be 
optimized and vice versa19 How important it is One of the following:

1. Extremely
2. Rather 
3. Less 

20 What role I am playing 
while performing this task

- -

21 What steps I perform 
while doing this task

- Looking at the list of steps and 
the underlying goal, it could be 
possible to get rid of certain 
steps for efficiency

22 Why do I perform this 
task

- This directly gives the 
motivation or goal behind 
performing the task

Figure 4.2: Questions and interpretations - part 2
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Nr Question Answer Inference

23 Why is it important to 
perform this task

- This also gives underlying goal and the business driver 
behind performing the task

24 What tools you need 
to perform this task

- Looking at the list of tools, it could be decided if they 
should be investigated to figure out their competency 
taking into consideration the task and the underlying goal

25 Do you need any 
special training to 
perform this task

One of following:
1. Yes
2. No

 It gives additional contextual information

26 What kind of training 
you need to perform 
this task

27 Can something go 
wrong while 
performing this task

28 What are the effects 
of performing this 
task

29 Do you use any 
special vocabulary 
related to this task

30 Who else is involved 
in performing this task

31 What should happen 
before and after 
performing this task

32 Can you think of any 
improvements to this 
task

Valuable suggestions suggested by experienced 
employees which should be compared with the probable 
user type the user fits in. If he is a laggard and still 
suggesting improvements, then perhaps they could be 
worth investigating

33 How important you 
think is this 
improvement

One of the 
following:
1. Very imp
2. Rather imp
3. Less imp

Improvements marked very important could be worth 
investigating, if reporting user is laggard then even more

34 Main benefit of this 
improvement

One of the 
following:
1. Saves 

money
2. Saves time
3. Saves 

efforts

-

Figure 4.3: Questions and interpretations - part 3
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4.3 How to identify user types

The adopter categories as mentioned in section 2.2 can be identified with a set of
characteristics; few important of which are considered and used as questions from 8
until 13 of figure 3.3. Apart from these 6 characteristics there are many others which
Rogers suggests, but these 6 have been observed to make favorable distinction with
a large margin (more than 50% of the observed studies support generalization that
these attributes contribute positively to someone being Innovator or Laggard [49],
and that’s why they are chosen to be considered in Vision backlog). E.g. 74 percent
of the research studies suggested that Education has favorable impact on someone
being Innovator. Following table arranges the characteristics along with percentage
of research studies supporting them.

Question Percentage in support

Achievement motivations 61
I work in this company as/role 68
Mass media exposure 69
I am social 73
What education I have 74
I like to embrace science 74
I like to welcome good new changes 75
I am cosmopolitan 76
I am a rational thinker 79
I seek latest information 86

Table 4.1: User attributes and supporting percentage

Looking at the Table 4.1 analysts can roughly say that if a user says I am a ra-
tional thinker, then it boosts the chances that he could be an Innovator. Along with
these 8 characteristics, analysts must also look the the technical skills a user has;
Innovators and Early adopters tend to use social and digital medium enthusiastically
than others. Also, if a user seems to have greater aspirations at the workplace, it
also makes him a potential candidate to be an Innovator or Early adopter.

User type or Adopter category is an independent concept from Persona and they
can be used independently to make different types of decisions. However they can
also be combined if the analysts wish. If a user appears to be a Laggard and he
suggests some improvement in the existing workflow or the way a certain task is
performed, then it must really be worth investigating. Similarly, users who are
potentially Innovators would be having creative suggestions for improvements.

4.4 How behavior variables can help

As explained earlier in subsection 3.3.7, it is possible to identify and create as many
behavior variables as analysts can think of. We have presented a few as examples in
my solution. It is a general practice to identify around 15 to 20 such variables [11]
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so that clear behavior patterns can be seen. As examples we have presented Age,
Designation, Education, Importance and Frequency as behavior variables.

1. Age: Age do not have any effect on user’s innovativeness [32], this variable
however shall give us the age distribution of our employees.

2. Designation: Innovators and early adopters tend to have higher social and
economical status [32]. This variable works in conjunction with education.
For example, if a particular user appears on the higher side of designation,
education and if he is a rational thinker, open to change and science, he is
likely to be a innovator or early adopter. If a specific user has less education
and is at the bottom of designation hierarchy, is not equipped with latest
communication channels or not social, he is likely to be a Laggard. If a Laggard
suggests certain improvement to any current task with high importance, it
could be worth investigating by analysts.

3. Education: Education has similar impact on user types as designation. Peo-
ple with higher education tend to be innovators or early adopters. This works
in conjunction with designation and other same user attributes as mentioned
in designation.

4. Importance: Analysts can choose a feature from a list. Tasks belonging to a
specific feature are plotted against their reported importance. If for a specific
feature more tasks are plotted on the side of very important, then analysts
can roughly assume that this feature is important and must be investigated.

5. Frequency: Frequency also works like Importance, here the tasks in a spe-
cific feature are plotted against their frequency of performance. There could
be tasks with similar goal but performed by different stakeholders, analysts
can study their frequency of performance by different stakeholders to improve
existing workflow.

Consider following figure 4.4 which shows sample behavior variables and users
are plotted against different values, arrangement of elements in the figure is already
explained in subsection 3.3.7:
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Figure 4.4: Example behavior variables

From above figure, analysts can roughly guess that User 1 could be an Innova-
tor as he has higher education and is working at a higher designation.

4.5 How to build Personas

Personas are built from the observed behavior patterns and associated goals. Be-
havior patterns can be observed from the set of behavior variables identified and
by plotting our users against them. From the data we have collected, user goals
can be synthesized by looking at goal oriented questions. We now have user goals
and significant behavior patterns, we are just required to associate them to form a
Persona. Below, we have outlined a sample Persona which will serve as a reference.

To build this Persona we have assumed that total 10 users- user 1, user 2,.., user 10
used Vision backlog and they entered following dummy data as shown in table 4.2.
First column shows the attribute, second column shows a specific criteria chosen
and the last column shows which users fulfill that criteria:
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Attribute Criteria Which users

Education Higher or equal to Bachelor 2, 3, 7, 9

Designation Higher or equal to Manager 2, 3, 5, 9

Technical competency Those are able to use
Smartphones and Internet efficiently 1, 3, 4, 7, 9

Rational thinkers and
latest information Those who reacted with positive answers 2, 3, 4, 7, 9

Social and Cosmopolitan Those who reacted with positive answers 1, 2, 4, 6, 7, 8

Aspirations Those who were ambitious 3, 4, 6, 7, 8, 9

Table 4.2: Behavior pattern

From this table Users 2, 3, 4 and 9 appear to fulfill multiple criterion and that
suggests a pattern. These criterion makes them potential candidates to be Innova-
tors or Early adopters as well. From this data we could build a Persona as shown
in following figure 4.5:

Age 35

Education Masters

Role Manager

Main 
Responsibilities Operseeing operations

Expert in Business communication, 
business negotiations

Technical 
competency 

Can use smartphone, touch 
devices, Internet with ease 

Probable user 
type Innovator

Monica Williams 

Monica is a CEO of a software company. 
She finished her masters in business 
administration and then wanted to start 
her own company. She had been 
innovative since childhood and took 
interests in science and designs. She 
loved to solve problems as kid. She was 
always attracted to new devices- 
mobiles were in their early days and 
laptops yet scarce. However, when her 
parents got her one for her- soon she 
was able to write her first computer 
program. She grew up in a cosmopolitan 
part of the city which exposed her to 
different types of people. She is very 
active on Internet and social media and 
is passionate about growing her 
business even larger. 

Figure 4.5: Example Persona with filled in details

This Persona represents a group of people who have similar needs, goals and
motivations. Analysts could designate this Persona as their Primary Persona if the
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market research suggests that this Persona resembles the target user group. This
Persona would then serve as a communication tool to stay within certain boundaries
when it comes to take a certain design decision.

4.6 Summary

This chapter explained how analysts are going to help from the analytics generated
in Vision analytics. It explained what can they interpret from the stakeholder an-
swers. It also explained how they can identify probable adopter categories of the
stakeholders. Further it described how they can identify behavior patterns from
provided behavior variables. The last part demonstrated how they can build a Per-
sona from the data entered by stakeholders.

Following chapter 5 explains how Vision backlog is evaluated by stakeholders and
analysts, and includes evaluation results with its interpretation.
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Chapter 5

Evaluation

5.1 Introduction

To make sure that the concept of Vision-backlog is a viable one, that it meets its
stated purpose and that it really helps to solve the identified problems, it is impor-
tant to take a survey. The survey must tell us that the software solution that we
have built is a usable one by stakeholders and that the content that is generated
and the way it is presented is helpful to the analysts.

Total 6 people were asked to use Vision backlog and to enter the data. They were
then asked to take a usability survey as described in following section 5.2 whose
results are included in section 5.4 bellow. Total 4 participants were asked to use
Vision analytics and they subsequently took the content quality survey as described
in the same subsection.

Section 5.2 explains what type of surveys are taken and their purpose in evalu-
ating Vision backlog. Section 5.3 lists sample questions those were asked as a part
of the surveys. Section 5.4 discusses the evaluation results.

5.2 Evaluation setup

As a part of the evaluation, total two surveys were taken:

1. On the usability of the software solution:

For this AttrakDiff [3]- an online survey tool built on scientific findings [26]
was used. AttrakDiff is a tool that measures the attractiveness of an interac-
tive system [3]. The set of questions asked are listed in subsection 5.3 and the
result of this evaluation is included in section 5.4. This survey was taken for
frontend application- Vision backlog.

AttrakDiff provides total three types of surveys.

(a) Single evaluation: A single application is evaluated by participants against
it pragmatic qualities and hedonic qualities (see bsection 5.4 for details
about it). It tells us if the product is desired by the users or there is still
room for optimization.
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(b) Comparison A-B : It is similar to single evaluation except for two products
are evaluated at the same time and then results are compared.

(c) Before-After : In this type of survey, the same product is evaluated twice
and then results are compared to get a quick feedback on implemented
improvements

For Vision backlog Single evaluation is used as there is only one product
and we need a feedback on its usability. It was an online survey, participants
were invited via email to participate. The duration was one month so that
participants can evaluate it as per their convenience. None of the participants
were requirements analysts.

2. On the quality of the content:

This survey is taken for frontend application- Vision analytics. For this a
short survey using Google Forms was created. Results of this evaluation is
included in subsection 5.4. This survey was also taken online and participants
were invited via email. This survey was also active for a duration of a month.
The participants were computer scientists only, who had some experience with
requirements elicitation.

5.3 Questionnaire

For the first survey, the default questionnaire which AttrakDiff provides was used.
For second survey a set of questions were designed independently.

Questionnaire for the feedback on usability

Few of the questions those were asked are shown in the following figure 5.1, entire
set of questions are included in Appendix.

Figure 5.1: Set of question - 1

Questionnaire for feedback on content quality

Few of the questions those were asked are shown in the following figure 5.2, entire
set of questions are included in Appendix.
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Figure 5.2: Set of question for obtaining content quality - 1

5.4 Evaluation results

Results for both surveys were obtained independent of each other. They give us
information about different characteristics of the application.

Subsection 5.4 explains the terms those are used in the evaluation result with At-
trakDiff. It further explains the final results. Subsection 5.4 explains the results of
the evaluation taken to measure the quality of the content generated i.e. of Vision
analytics.

Results of usability evaluation

For usability evaluation total 6 participants were invited out of which 5 actually
participated. The results of the evaluation are shown in diagrams 5.3, 5.4 and 5.5.

The meaning of the terms used in the diagram [3]:

• Pragmatic Quality (PQ) indicates how successful users are in achieving their
goals with the product

• Hedonic Quality- stimulation (HQ-S) indicates to what extent the product
supports human needs of developing something new in terms of novel, inter-
esting and stimulating functions, contents, interaction and presentation styles

• Hedonic Quality- identity (HQ-I) indicates to what extent the product allows
user to identify with it

• Attractiveness (ATT) is the global value of the product to which Hedonic and
pragmatic qualities contribute equally

The values of hedonic quality are represented on the vertical axis (bottom = low
value). The horizontal axis represents the values of the pragmatic quality (left =
low value). The product lies within one or more of the character-regions i.e. neutral,
self-centered etc. More towards the left and top your product lies, more it is desired.
Bigger the confidence rectangle, less sure one can be about evaluation. Figures 5.3,
5.4 and 5.5 depict the results of the evaluation users did.

Figure 5.3 indicates that in general Vision backlog is rated on the positive side.
However, the confidence rectangle surrounding it is relatively big and spans across
regions on both the axis. This happened because the participants evaluated the
application differently. It means we can not totally be sure to which region our
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product belongs. The product i.e. Vision backlog appears more self centered than
desired and there is still a room for optimization.

Figure 5.3: Usability evaluation- Portfolio of results

In figure 5.4 the average values of above mentioned dimensions for Vision back-
log are plotted. In this representation, hedonic quality distinguishes between the
aspects of simulation and identity. Furthermore the rating of attractiveness is pre-
sented [3].

It indicates that the overall impression of the product is very attractive, it also
succeeds to stimulates and bind your users closely to the product. However, there
is still room for improvement while users are not completely sure if their goals are
achieved.
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Figure 5.4: Usability evaluation- Diagram of average values

Figure 5.5 represents the mean values of the word-pairs. Left hand side word
pairs show the scale of choices participants had to choose from. They are divided
into categories as mentioned earlier. The scale bellow displays the number of options
participants had i.e. total 7. The extreme values should be of interest as they show
which characteristics are particularly critical or well-resolved [3]. It shows that on
an average the users have rated the product on the positive side for almost all the
qualities.

Chapter 5 79



Vision Backlog CHAPTER 5. EVALUATION

Figure 5.5: Usability evaluation- Description of word pairs

Results of usefulness evaluation

Total 4 participants were invited for this evaluation out of which three participated.
Following figures 5.6, 5.7, 5.8, 5.9, 5.10 show different questions asked and answers
received for each of them. Each question had four options to choose from i.e. strongly
disagree to strongly agree which are numbered from 1 until 4 respectively. Figures
5.6, 5.7, 5.8, 5.9, 5.10 are pie charts. The corresponding question is mentioned at the
top of the figures. Colored regions indicate the number of the choice and percentage
of users who chose that option.

Figure 5.6 indicates that, 66.7% participants agree that concepts like Persona are
explained properly in Vision analytics. 33.3% participants strongly agree on it.
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Figure 5.6: Usefulness evaluation-1

Figure 5.7 indicates that, 66.7% participants strongly agree that Vision analytics
also explains how concepts like Persona can be used to elicit requirements.

Figure 5.7: Usefulness evaluation-2

Figure 5.8 indicates that, 66.7% participants strongly agree that Vision analytics
appropriately aggregates data. Which means they found it easier to find stakeholders
tasks, stakeholders profiles or behavior variables in the application so that they can
process it i.e. sort it, merge it etc.
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Figure 5.8: Usefulness evaluation-3

Figure 5.9 indicates that, 100% of the participants strongly agree that the ana-
lytics provided in Vision analytics are helpful to their elicitation activities.

Figure 5.9: Usefulness evaluation-4

Figure 5.10 indicates that, only 33.3% of the participants strongly agree that
using list to represent analytics i.e. to show stakeholder tasks, profiles was a good
decision. Others slightly disagree with it.
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Figure 5.10: Usefulness evaluation-5

On an average participants evaluated and rated the product i.e. Vision analytics
positively indicating that the analytics application could be a helpful tool for them.

5.5 Summary

This section described how Vision backlog is evaluated to ensure its viability and
usability. It explained what type of surveys were taken and how they were taken. It
described their significance in evaluation. It included sample questionnaires of the
surveys. It further described the results of both the surveys with the help of graphs
and figures. These graphs and figures are also explained i.e. meaning of terms used
etc.
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Conclusion

As correct, complete and well understood requirements play a vital role in building
a successful software product, it is important that we do the elicitation correctly,
effectively and efficiently. For elicitation to be effective; understanding end user
goals, or in case of enterprise application understanding stakeholder goals along
with surrounding context is important. Experienced analysts use a set of techniques
to extract such goals and to understand underlying context. However, there is no
standardized set of techniques or a procedure that can be followed by all the prac-
ticing analysts. Vision backlog suggested that various concepts like Goal-directed
design, Adopter categories, Persona and techniques like SWOT analysis, Theory of
change from different disciplines can be combined with traditional elicitation tech-
niques to give better results as compared to using conventional elicitation methods
and approaches alone.

Vision backlog also takes into consideration current challenges in requirements elic-
itation. Rigid time constraints for stakeholder meetings and psychological factors
like people’s moods limit effectiveness of employed elicitation process and used tools
or methods. To tackle this problem, Vision backlog proposes to build a web ap-
plication that can be used by stakeholders anytime and from anywhere to do the
elicitation themselves. Vision backlog leverages from above mentioned concepts and
combines them with popular elicitation techniques in such a way that stakeholders
can share the responsibility of eliciting requirements effortlessly and effectively with
analysts. Vision backlog also helps analysts by generating analytics for them where
they can explore all the stakeholders goals and behavior patterns to be able to build
Persona.

To achieve this, popular requirements elicitation techniques employed by practicing
requirements analysts were studied. Motivation behind studying those techniques
was to classify them in such a way that a subset can be chosen to be used in Vi-
sion backlog. These techniques help to locate and scope a problem by exploring
surrounding context. Vision backlog proposes a comparison criteria that helps to
qualify a technique to be used in Vision backlog.

A set of shortlisted techniques based on the proposed comparison criteria are used in
a web application for stakeholders to enter their goals and surrounding information.
For that, a set of questions is proposed. Each question corresponds to a specific elic-
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itation technique and extract a specific information. To obtain structured answers
to be able to process further, appropriate UI elements are also suggested. Questions
are segregated in a logical way so that a smooth sequence can be followed by stake-
holders while answering them.

The evaluation results give us confidence that the concept of Vision backlog solves
the problem effectively. The software built to tackle the identified problem lets
stakeholders state their goals and needs effortlessly. It guides them through various
techniques without having them to learn any of them. Web application provides
help sections wherever stakeholders might find themselves clueless about current or
next steps. The web application maintains a flow that is easier to follow. It also
helps analysts to understand end user, stakeholder and business goals and provides
important contextual information for tasks that stakeholder performs to achieve a
specific goal. The concepts used in Vision analytics are explained properly and
are helpful. Both the applications have clear navigation structures that lets their
respective users to use smoothly. Vision analytics helps requirements analysts to
locate and scope problems during initial stages of software development.

Vision backlog web application is a usable one and is rated to be almost desir-
able by participating stakeholders. The overall impression of this web application
is attractive, however it needs improvements regarding both hedonic and pragmatic
qualities. For Vision analytics, participants reported that it is a useful application,
however the UI elements used to display analytics should be improved.
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Future work

Vision backlog concentrated on requirements elicitation in general without focusing
on any specific software development methodology. As the concept Vision backlog
itself is agile in nature i.e. it encourages stakeholders to iterate over their own
vision repeatedly to refine it, it would be interesting to figure out and demonstrate
how such an approach can be extended and integrated into an Agile methodology
(e.g. into Scrum). By doing this, stakeholder needs can be managed and monitored
since their inception until they are developed, typically in a span of a sprint. This
would help to measure stakeholder involvement into elicitation activities and can
give feedback on how much rework is avoided in the presence of Vision backlog.
Same approach can also be used for reducing technical debt. The general idea is
depicted in following diagram:

Vision backlog
(gather and understand end user/stakeholder's 

needs, goals, motivations): build a bigger 
product vision and identify concrete tasks/ 

features which could be exported

Product 
Backlog FeatureSprint

Sprint 
Backlog

Task 
management 
tool e.g. Jira

Feedback

Figure 7.1: Future work
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Vision backlog would serve as a starting point which will be used to build a
broader product vision and through which potential tasks concerning a specific prod-
uct feature can be extracted. Such tasks could potentially correspond to tasks in
tools like Jira. This should form initial product or even a smaller sprint backlog.
Once the development work is over for a sprint, a retrospection should provide feed-
back to Vision backlog so that stakeholders or end users can refine their vision if
the developed solution do not fit closely enough to their ideas. Ideally, rework costs
while practicing scrum without Vision backlog should be higher than when Vision
backlog is integrated into scrum.
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Glossary

repository pattern The repository pattern is intended to create an abstraction
layer between the data access layer and the business logic layer of an ap-
plication. It is a data access pattern that prompts a more loosely coupled
approach to data access. We create the data access logic in a separate class,
or set of classes, called a repository with the responsibility of persisting the
application’s business model [48] . 52

requirement engineer The requirements engineer is in charge of working with the
project stakeholders and end users to elicit, understand, analyze, and docu-
ment the requirements for a system in order to solve a given business problem.
Other common titles for this role are: Requirements Analyst, Business Systems
Analyst, Business Analyst (generic term), etc. [50] . 13

stakeholders According to the Project Management Institute (PMI), the term
project stakeholder refers to, ‘an individual, group, or organization, who may
affect, be affected by, or perceive itself to be affected by a decision, activity, or
outcome of a project’ (Project Management Institute, 2013). ISO 21500 uses
a similar definition [24]. In this thesis however this term to refer to all the
members of the project excluding requirements engineer/analyst . 14
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Appendix A

Interview questions

A.1 Interview questions

A.1.1 Usability survey

Figure A.1: Set of question - 2

Figure A.2: Set of question - 3
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A.1.2 Survey on content quality

Figure A.3: Set of question for obtaining content quality - 2

Figure A.4: Set of question for obtaining content quality - 3

Figure A.5: Set of question for obtaining content quality - 4

92 Chapter A



Appendix B

Actual application screenshots

B.1 Sample screenshots of the application

Figure B.1: Stakeholder’s view - Profile
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Figure B.2: Stakeholder’s view - Task creation

Figure B.3: Stakeholder’s view - Task list
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Figure B.4: Analyst’s view - Help

Figure B.5: Analyst’s view - Profiles
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