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Abstract

Agile testing, one of the most pivotal aspects of Agile software development, was first introduced
in 2003. Since then, companies have been moving towards the ‘Agile way of working’ which is quite
challenging indeed, especially for large companies used to working with traditional methodologies where
testing is conducted only prior to final product release. In contrast, Agile methodology requires that testing
be done after each iteration to detect bugs as quickly as possible. Therefore, traditional companies find it
hard to adapt to the more recent, different methodologies. This case study aimed to illuminate the main
factors which are of paramount importance in the Agile testers’ perspective for the successful Agile testing
implementation in an organization using Agile testing methodology with Scrum framework. These factors
will be particularly useful for companies which intend to change their current methods and employ Agile
ones to detect bugs as quickly as possible, accelerate product delivery, and elevate product quality. In this
study, Cybercom as a company that aspires to interact effectively with customers and readily adapt itself
with their feedback was selected. Data were collected through semi-structured interviews with Agile testers
of Cybercom Group in Sweden, who presented their experiences about implementing Agile tests and made
it possible for the researcher to collect empirical data and to evaluate methods of Agile testing in real Scrum
teams. The interviews were transcribed, and thematically investigated. The findings indicated that (1) the
importance of Agile testers’ skills, (2) the importance of automated testing usage and its ‘Dos and Don’ts’
and (3) types of Scrum-based Agile tests and their implementation are main factors in Agile testers’
perspective in successful Agile testing implementation. Recommendations on how these factors may be
used to increase the overall efficiency are also presented. The researcher hopes to motivate companies that
use Agile testing to focus even further on constructive interaction with customers and adapt more easily
with customer feedback. Based on the findings of this study, some suggestions regarding Agile testing for
the future projects were presented.

Keywords: Agile Testing, Agile Software Development, Agile Testers, Scrum framework, Automated
Testing.
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1. Introduction

Agile software development emerged about twenty years ago and was immediately
recognized as a significant software development model. Agile methodology has become known
for being often enabling of adaptive planning, rapid product delivery, timely customer service, and
for its capacity for constant improvement (Martin, 2003). The most important advantage of Agile
methodology, however, is arguably its ability to immediately respond to change (Qasymphony,
2018). There are several varying types of Agile frameworks such as Scrum, Kanban, Extreme
programming, Lean software development, and more. In 2001, the Agile manifesto was published
by a group of independent thinkers called the Agile Alliance (Highsmith, 2001). The manifesto
consists of 4 principles including:

(1) Individuals and interactions over processes and tools:

The first principle emphasizes the importance of communication, humanity and problem-
solving. When individuals’ work is characterized by flexibility, processes go forward more
smoothly. Processes and tools are necessary elements for success in any project. Agile testing,
therefore, not only does not overlook the significance of processes and tools but also helps
processes go forward simply and efficiently. Testers use automated testing tools in order to
increase efficiency and effectiveness. In actuality, the environment of Agile testing is highly
customer-oriented and flexible enough to adopt new methods and ideas (Software Testing
Fundamentals, 2018).

(2) Working software over comprehensive documentation:

The idea behind this value is that working with functional software invariably leads to
progress and development. Agile testing does not promote the elimination of comprehensive
documentation altogether; however, it demands that documentation should not hinder the testing
process. For instance, Unit testing and Integration testing compose the software documentations
of the system (Software Testing Fundamentals, 2018). In addition, a decisive factor here is that
during the testing process, the progress of documentation with regards to achieving the objective
IS not evaluated.

(3) Customer collaboration over contract negotiation:

The third value refers to effective collaboration between developers, testers and customers,
which is commenced by having extensive conversations. The idea is that a face-to-face
conversation with mutual trust is more effective in helping the testers have a better grasp of the
customers’ demands. Agile testers can help customers and developers arrive at a common language
(Software Testing Fundamentals, 2018).

(4) Responding to change over following a plan:

The last value encourages acceptance of change and adapting to it for the simple reason
that changes can and will occur at any stage of the project life cycle. No one is able to stop changes
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from happening; therefore, Agile testing embraces change and aims to turn it to the customers’
advantage. Change in basic requirements is commonly a tester’s nightmare, however; Agile testers
are instructed and expected to welcome changes. Moreover, it must be noted that following the
pre-determined plan is essential for any project to succeed, and projects that do not follow a clear
plan are likelier to fail. It is very important for Agile testers to know what happened before and
what is going to happen through guesswork. Agile testing does not eliminate the project plan, but
it requires that no fixed test plan be in place. Agile testers need to be flexible and should respond
to customers' needs and requested changes; there must be proper conditions for new features to be
added seamlessly or for existing features to be removed at any given time to achieve customer
satisfaction (Software Testing Fundamentals, 2018). But what is Agile testing?

1.1. Testing in Agile Methodology

Agile testing was created by Brian Marick in 2003. It is a customer-facing approach to
testing, meaning that products are tested more often and there is more focus on the final product
in order for Agile testers to be able to assess and improve it in simpler fashion (Crispin et al. 2009).
Developers use Test-Driven Development (TDD) in order to write quality production codes. With
TDD, developers write the test first, and in case they detect failures, they then write additional
codes to allay the issues and proceed to the next functionality. Developers also write integration
tests in order to make sure that the various sections of the code work together smoothly (Crispin
et al. 2009).

Testing in traditional software development was only conducted when work on the product
was finished and it was slated to be released. In traditional project coding, more time was needed
and development teams spent longer periods in code-and-fix cycles; this led to situations where
testing got squished (Crispin et al. 2009). Contrastingly, as mentioned before, testing in Agile
software development is conducted for each iteration. In this way, developers hardly ever get ahead
of testers because the work on no feature is considered done until it has been completely tested.

1.2. Whols an Agile Tester?

Agile teams work dynamically, focus on doing their best, and continually seek
improvements in order to deliver the best final product. An Agile tester is a member of an Agile
team whose main duty is to carry out tests and assess the quality of the work in progress. Agile
testers need to respond properly to change, have effective cooperation with colleagues in the
technical and business departments, and clearly, understand testing concepts completely.
Crucially, Agile testers should have adequate technical skills, know how to do efficient team work,
be absolutely willing to learn, and feel obligated to deliver the products to customers in a timely
manner (Crispin and Gregory 2009). Some suggest that having the right attitude is more important
than technical skills. Crispin and Gregory assert that, “Without the attitude, the skill is nothing”
(Crispin and Gregory 2009). Testers are customer-focused; this means that, in addition to
considering the proverbial big picture, they should look at the application through a customer’s
point of view. Agile testers tend to help and support developers and customers alike; that is, they
work cross-functionally, therefore they should not limit themselves only to solving test-related



problems. In brief, testers’ main function is to supervise what is and/or is not working in the
product (Crispin and Gregory 2009).

Testers in Agile teams have a crucial role in approving the code before it goes into
production. Some of the key characteristics in all Agile testers are creativity, openness to ideas,
willingness to do anything it takes to achieve higher quality, and focus on the customers’
requirements. Good testers tend to understand precisely where codes fail and are aware of the
available solutions to overcome failures (Crispin et al. 2009).

There are 10 principles of Agile testers including (1) providing continuous feedback,(2)
delivering value to the customer,(3) enabling face-to-face communication, (4) Having courage to
admit the mistakes, (5)Keeping it simple or applying a simple approach, (6)Practicing continuous
improvement, (7) responding to changes, (8)self-organizing,(9) focusing on people, and (10)
enjoying what they do.

1.3. Scrum Framework

The Agile framework Scrum was created by Ken Schwaber and Jeff Sutherland in the early
1990s. The term Scrum in software development refers to methods that emphasize sets of values,
practices and empirical processes. Scrum is an iterative framework, with every iteration starting
with sprint planning in order to determine what the team needs to do through the iteration. Team
members work cross-functionally and, at the end of each iteration, the Scrum team should deliver
“an increment of potentially shippable product functionality” (Schwaber 2004, p 12).

One of the main differences between Scrum and Waterfall (one of the traditional
methodologies) is that in the former, requirements are well-defined at the beginning of each sprint,
several tests are carried out within an acceptable timeframe, and the detected bugs are fixed during
each sprint to simplify matters. Contrastingly, in waterfall, testing and debugging are performed
before the final release, while the heavy documentation in this framework often means that making
any subsequent changes is more complicated (Schwaber,2004).

There are several elements that distinguish Scrum from other Agile frameworks including
(1) development and confirmation of codes by the Agile team, (2) testing codes in test
environments and deploying the product in the production environment and (3) acceptance criteria
are based on communications between the Agile team and stakeholders (Schwaber, 2004). There
are also several Agile testing methods in Scrum encompassing (1) behavior driven development
(BDD), (2) acceptance test-driven development (ATDD), (3) exploratory testing, and (4) session-
based testing. Researcher would explain more about them in chapter 2 sections 2.2.

1.4. Research Problem

In traditional methods, tests are conducted right before product release, which means that
testers would have to deal with a high amount of documentation during testing, would need much
more time to detect possible bugs and would develop unwanted stress in testers (Crispin et al.
2009). Because of those weaknesses, researchers try to find ways to tackle such difficulties. The
advent of Agile testing in 2003 opened a new horizon for testers and developers to address these
weaknesses. Therefore, these days, most companies are inclined to employ an Agile testing



method, one which allows them to perform multiple tests during each sprint, thereby detecting any
existing bugs much earlier than in older methods. This process leads to increased product quality
(Crispin et al. 2009). This project is an attempt to investigate the main factors which are of
paramount importance in the Agile testers’ perspective for the successful Agile testing
implementation in an organization using Agile testing methodology with Scrum framework, which
should be particularly useful for companies which intend to exchange their current methods for
Agile ones in order to quicken the process of finding bugs and product delivery, and create
conditions in which constant improvement is highly facilitated. Although the Agile testers are
inseparable part of Agile testing projects, little was known about Agile testing implementation and
important factors involved from their standpoints.

1.5. Purpose of the study

Continuing with the problem introduced in the previous section and because the idea of
Agile testers in Agile testing implementation was overlooked by former researchers, the aim of
this thesis is investigating the important factors for successful Agile testing implementation in the
view of Agile testers. To fulfill the purpose of the study, the IT Company- Cybercom Group- as
an Agile company was recruited in order to clarify what factors are required to plan and realize
Agile testing in the view of testers in an Agile company that uses Scrum frame work. Furthermore,
in this circumstance, it is also relevant to provide a list of suggestions regarding how these factors
may be used to increase the overall efficiency in the future projects.

The specific research question that was formulated to achieve this research goal is:

e What factors are of paramount importance in the view of Agile testers for successful
Agile testing implementation in Scrum framework?

1.5.1. Why Cybercom Group?

Cybercom Group is the company with over 20 years of experience in information and
communication technology. The international headquarters of Cybercom are located in Poland and
India where it provides business services in the Nordic region such as Sweden, Finland and
Denmark. Cybercom has 1,300 active employees across five countries. The main focus of
Cybercom is on development of telecom tools and Agile software development projects.
Cybercom prides itself on solving problems through technical expertise and sustainable solutions
(www.cybercom.com, 2018). There are several reasons for choosing this company. First and
foremost, this company works in the field of Agile testing and due to the simplicity of
communication with the company. Second, this choice could provide the chance to cooperate with
this company within the given timeframe to write this thesis.

1.6. Limitations

To address the research question, the researcher was searching a lot to find a company that
is implementing Agile methodology. Since many Agile companies did not tend to participate in
university research project, the process of finding a proper company was really time-consuming.
Eventually, the company whose management finally agreed to granted the author access to its data



and work on it as case study was Cybercom (an IT consulting company). Unfortunately this
company had no more than four testers among its personnel. It is crystal clear that a higher number
of testers could have resulted in a much simpler and more accurate data analysis in the research.

1.7. Disposition

Chapter 2 includes a background of Agile testing application.

In chapter 3, the related literature is reviewed.

Chapter 4 elaborates the concept of explorative research, the data collection methodology and
method for data analysis utilized in this study.

In chapter 5, the Themes of the research on implementation of Agile tests by the Agile testers are
presented.

In chapter 6, the analysis of research findings is presented.

In chapter 7, the author discussed the findings extracted from interviews with the Cybercom’s
testers.

Chapter 8 contains the final answer to the research question of this thesis, while ideas for further
research are suggested at the end.



2. Background: Agile testing application
In this section, a brief introduction to the Agile testing methodology is provided.

2.1. Agile Testing Quadrants

A summary of all the essential tests with regards to Agile software development as devised
by Crispin and Gregory (2009) determine Agile testing quadrants (figure 1). They conceived there
are four Agile testing matrixes and called them quadrants. The quadrant numbers follow no
specific order but only refer to whether a quadrant is Technology facing, Supporting the team etc.
It is worth noting that these quadrants do not work in Waterfall. Some projects start with Q2
because this quadrant contains specifications and tests that drive coding. Q4 puts the emphasis on
the structure of features. When customers are not sure about the requirements, it is better to start
with Q3 so as to use exploratory testing. These two quadrants require extensive coding. Companies
that use Agile methodology, use the quadrants on a regular basis in order to work faster and to
release products of higher quality. The quadrants also help Agile teams have better adaptive
planning for their testing in the subsequent sprints (ibid).

Here, the author intends to briefly explain the four quadrants of Agile testing which
comprise team-supporting tests, product-critiquing tests, business-facing tests, and technology-
facing tests.

Agile Testing Quadrants
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Figure 1: Agile Testing Quadrants
Image from https://lisacrispin.com/2011/11/08/using-the-Agile-testing-quadrants/

2.1.1. Team-Supporting Tests

Tests that support the team relate to product development. Tests in Q1 and Q2 are done
more often. The aim of Q1 tests is to implement test-driven development in order to help
programmers write the codes well. Unit tests confirm the functionality of the system and
Component tests confirm the behavior of the system. Both are automated and are based on the
same programming language as the application. The internal quality of a product is understandable
by developers but, in most cases, not by business experts (Crispin and Gregory, 2009).

The purpose of testing in Q2 is to support the work of the development team at a high level.
This means that tests are defined in detail for the customer team, with Business facing test to
implement them at operational level. However, tests are written in such a way as to be
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comprehensible by business experts using the business language familiar to them. Moreover,
business facing tests need to be automated. To sum up, quadrants 1 and 2 provide quick access the
information and enable the team to perform equally quick troubleshooting (Crispin and Gregory,
2009).

2.1.2. Product-Critiquing Tests

As Crispin and Gregory (2009) mention, it can be hard for a programmer to understand
what a customer exactly wants. The term ‘critique’ refers to suggestions for revision and
improvement. Q3 and Q4 are allocated to critiquing the delivered products. In Q3, the business
facing test is categorized based on the experience of working with the software. The team does not
have any competition. During the implementation phase of business facing tests on products, the
author imagines how the user works with the application. In this quadrant, humans do manual
testing i.e. testers.

They also add, in quadrant 4, technology facing refers to the types of Agile tests that have

a critical role in various aspects of Agile software development such as performance, robustness,
and security. Before starting the coding process, it is important that programmer become familiar
with the features that are affected most by performance and security. This helps the programmer
have an easier job of designing the code based on the customers’ need.

In Agile software development using Automation tools is necessary for certain types of
tests such as load testing, performance testing, regression testing and integration testing. In fact, it
is Automated testing that creates the test cases and test scenarios required in manual testing.

2.2. Agile Testing Methods in Scrum

This section is largely inspired by a related article on Qasymphony.com (the complete
address is mentioned under all image captions) and introduces all Agile testing methods in detail
so as to facilitate the reader’s understanding of this study.

2.2.1. Behavior Driven Development (BDD)
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Figure 2: Behavior Driven Development (BDD)
Image from: https://www.gasymphony.com/blog/Agile-methodology-guide-Agile-testing/

( =

It is a type of Agile testing that gets its inspiration from Test Driven Development (TDD).
It is suitable for teams that make use of feature-focused software. Behavior driven development
(BDD) is applied for high-level tests in business environments. In BDD, a set of initial
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requirements are written based on the user’s behavior which is determined through human-
readable tests. These requirements serve as a guideline for testers whose specialty is in developing
testing methods (QASymphony 2018).

BDD is different from traditional testing in that it requires test cases to be written as early
as possible and calls for them to be executed toward the development cycle. However, BDD in an
Agile environment means that tests are not based on requirements, while testing happens at the
same time as development of the features (QASymphony 2018). Moreover, with Waterfall
methodology, testers are tasked with writing the test cases. Contrastingly, a BDD approach reduces
communication (or miscommunication) between the business analysts, developers and testers
(QASymphony 2018).

BDD testers are expected to carry out the following:

1. Optimization of documents in order to keep track of the processes
2. Using the Three Amigos model when team members work together
3. Using a testing framework in order to define the criteria

4. Using an automated testing in order to reuse tests easily (QASymphony 2018).

2.2.2. Acceptance Test-Driven Development (ATDD)
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Figure 3: Acceptance Test-Driven Development (ATDD)
Image from: https://www.gasymphony.com/blog/Agile-methodology-guide-Agile-testing/

The second type of Agile testing is Acceptance Test Driven Development (ATDD). It is
similar to BDD in that it needs to have tests written first, and in case the tests fail, codes will be
written until the test is passed. ATDD tests are technical-facing unit tests, but ATDD tests are
customer-facing acceptance tests. In ATDD, the user’s perfect understanding of the product is as
essential as its functionality, therefore it can help increase adaptiveness (QASymphony 2018).

ATDD is different from traditional methodology because it is not based on requirements
of the testing process. In Agile methodology, ATDD is a test-first methodology. It is based on user
experience with a high degree of adaptiveness. Some of the ATDD practices for Agile testers
include: (1) Close interaction with customers in order to have a better understanding of their
expectations, (2) Improving acceptance criteria based on customers’ demands (QASymphony
2018).
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2.2.3. Exploratory Testing
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Figure 4: Exploratory Testing
Image from: https://www.gasymphony.com/blog/Agile-methodology-guide-Agile-testing/

Exploratory testing is a functional testing method and is relatively important in Agile
testing environments (QASymphony 2018). It has been said that, “Exploratory testing is a style of
software testing that emphasizes the personal freedom and responsibility of the individual tester
to continually optimize the value of her work by treating test-related learning, test design, test
execution, and test result interpretation as mutually supportive activities that run in parallel
throughout the project” (Kaner.com 2018).

Exploratory testing has applications in both methodologies, but the main difference
between them is that the interaction between testers and developers in Agile methodologies can be
easier as regards the process. Exploratory testing is suitable for teams under time constraint; it is
known to be able not only to reduce the required time but also to increase the code’s coverage. The
team member tasked with implementing the exploratory testing method is the tester
(QASymphony 2018).

Exploratory testing is best-suited to testers who (1) Organize the functionality of the
program, (2) Track the error repetitions, (3) Use automated tools and documenting results included
in the tools in order to establish what has been tested by a given point in time and highlight the
skill of testers (QASymphony 2018).

2.2.4. Session-based Testing
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Figure 5: Session-based Testing
Image from: https://www.gasymphony.com/blog/Agile-methodology-guide-Agile-testing/

The last type of Agile testing is Session-based Testing (SBT), which is inspired by
Exploratory Testing, although it is claimed to be more structured. In SBT, tests are conducted


https://www.qasymphony.com/blog/Agile-methodology-guide-Agile-testing/
https://www.qasymphony.com/blog/Agile-methodology-guide-Agile-testing/

during the available timeframe. Testers should report the outcome of the tests that are carried out
in each session (QASymphony 2018).

Similar to Exploratory Testing, SBT is implemented in both methodologies. The biggest
obstacle for testers is accepting the more structured nature of this test in each session. Session-
based tests are performed by the team in order that they be involved throughout the process and
remember everything afterwards. SBT also helps reduce the time it takes tests to finish and
increases code coverage. Some of the considerations that session-based testers are expected to take
into account are as follows:

1. Paying attention to session reports and documenting activities
2. Ensuring that tests are run without any interruption
3. Being clear about the software platform (QASymphony 2018).

In Agile software development — including Agile testing —various Agile methodologies and
Agile tests are implemented. Among them, using Behavior driven development (BDD) in Agile
testing provides the opportunity for stakeholders to be informed as to the projects’ progress. In
light of the fact that Agile testing reduces the implementation time of tests, the objective of some
former research was to investigate how the testers can minimize the time it takes to achieve the
target in each sprint and thus deliver the product to the customer more rapidly (Carrera et al.,
2013). Moreover, the Acceptance test-driven development (ATDD) helps the Agile team through
all steps of the development phase to have a better understanding of how the system should work
based on customers’ feedback (Pugh, 2011).

In what follows the relevant literature will be reviewed so as to propose the research
question that the present study tends to answer.
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3. Literature Review

This chapter provides a brief overview of a number of relevant studies and attempts to
achieve a better perspective on the research question “What factors are of paramount importance
in the view of Agile testers for successful Agile testing implementation in Scrum framework?”

This author chose the online database Web of Science as it provides a list of the most
relevant articles based on the input given to the website’s study narrower and helps form an initial
idea about factors that are of paramount importance in the Agile testers’ perspective for the
successful Agile testing implementation in Scrum framework. The primary source of this research
consists of articles found in the web of science database (at http://webofknowledge.com), while
taking into consideration the literature on Information System (I1S) and Human- Computer
Interaction (HCI) resources. The specific phrases used by this author as keyword to search in the
database were requirements of Agile testing in Scrum, testers’ opinion in Agile testing
implementation, successful factors in Agile testing, and Agile testing in Scrum.

The search was done between 1900 until 2018. The 205 records returned by the database
were exported by the export tool on web of science and going through their abstracts helped this
author pick the most relevant papers to be skimmed and scanned for more information. (The full

list of the 205 articles is in Appendix B.)
Database Key phrase Refined by Search results

Requirements of Agile DOCUMENT TYPES: (ARTICLE & Review)

Web of Science testing in Scrum, testers’ AND TOPIC: (requirements of Agile testing in 205 docs
opinion in Agile testing testers’ opinion in Agile testing implementation
implementation, successful factors in Agile testing, Agile testing
successful factors in Agile inScrum)
testing, Agile testing in  Time: 1900-2018 (All year)

Scrum.

Table 1: Literature review search criteria
The results from the search in web of science revolved around Information Systems (IS)

and Human- Computer Interaction (HCI), resulted in a total of 205 articles, but no more than 16
articles were identified as being relevant enough to factors of successful Agile testing, the history
of Agile test, transition from the traditional testing to the Agile one, Automation in Agile testing,
skills of testers, different types of Agile tests, requirements of Agile testing in Scrum , testers’
opinion in Agile testing implementation, and Agile testing in Scrum. Others are mainly about the
Agile project management, the quality of assurance, software testing, and product backlog.

Eliane Collins, Arilo Dias-Neto, and Vicente F. de Lucena Jr. (2012) and Vishvadeep
Tripathi and Arivnd Kumar Goyal (2014) examine factors for having successful Agile testing.
Eliane Collins, Arilo Dias-Neto, and Vicente F. de Lucena Jr. (2012) explore some testing
Automation strategies that increase testing effectiveness. In their view, team collaboration, task
distribution, testing tools, knowledge managements are of importance. Similarly, Vishvadeep
Tripathi and Arivnd Kumar Goyal (2014) highlight that for providing successful Agile testing
which factors should be considered. In their study, they overviewed the literature and extracted
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main changes that Agile testers’ practitioners mainly faced. Although reviewing literature so as to
classifying the data is valuable it is not interactive at all. In other words, it may heavily rely on the
researchers’ interpretations of what have been mentioned in literature. In this study, the researchers
concluded that the testers’ responsibility is of importance. Team collaboration and Team
management, Adopting Agile testing Mind set, Automated Unit, functional and regression
Testing:, Emphasis on the feedback mechanism, and Crate foundation of core practice are main
factors that lead to successful Agile testing implementation. The previous studies support factors
determined by different researchers that lead to successful Agile testing implementation. Although
those factors may vary, for instance, in the view of testers, developers, or other group of expertise,
the former studies did not clarify such diversity and even controversy.

Lisa Crispin (2006), Sumanth Yenduri and L.A. Perkins (2006) and Van den Broek et al.
(2014) investigate factors to improve Agile testing. The term ‘Agile Testing’ is to a large extent
inspired by Lisa Crispin (2006). She indicates that using Session-based Testing (SBT) as a testing
solution can help improve the quality of testing process. Crispin pays attention to the discrepancy
between the customer's expectation and the delivered product and suggested that implementing
SBT during each sprint in addition to having a clear picture of the customer’s demand can help
bridge the aforementioned gap. In this study, Cripsin (2006) only focuses on the session-based
testing and overlooks other factors that may really involve.

Considering the importance of Agile programming, Sumanth Yenduri and L.A. Perkins
(2006) in a case study investigate how using test-driven development (TDD) approach enhances
the quality of developed software and its productivity. Furthermore, the costs in maintaining it at
a later time will be dramatically reduced. In this case study although the researchers indicate how
TDD approach can be beneficial for the company, their findings can be just applicable in small-
sized software projects. In the similar vein, Van den Broek et al. (2014) shed light on how
integration test is applied by Scrum. They present a visual model that integrates testing activities
in Scrum. The paper concludes that Integration testing has a challenging face in complex projects
but it can improve the quality of testing and in Agile methodology.

Jakobsen and Johnson (2008), Elallaoui et al. (2016), Berlowski et al. (2016) , Butgereit
(2018) and Manu GV, Namratha M, and Pradeep (2015) study automated testing. Jakobsen and
Johnson (2008) denote that Continues Integration is essential in order to check the code in the
repository. This means that developers should check in all codes in the main repository before
performing Automation test. As the authors clearly indicate their findings are just applicable in
large Agile projects and cannot be practically used in small and medium-size projects. Moreover,
Elallaoui et al. (2016) propose ideas that correspond with the principles of Scrum. One of the
findings of Elallaoui et al. is that when all processes are to be carried out in automated fashion,
and when system complexity increases, the test expertise is mainly needed to reduce test duration.
In spite of investigating the idea that how important the test expertise is, in this probe, the
researchers did not clarify which expertise they were looking for. Furthermore, in this study, all
the findings are presented in theoretical level but they did not investigate the issues from the point
of view of those who are practically involved.
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Berlowski et al. (2016) put emphasis on Scrum-based automated testing. The paper
concludes that, in complex projects, the testing process becomes a challenging affair, therefore,
they suggested a number of effective approaches, based on principles of Agility, such as
Continuous Integration, and automated testing in order to improve the quality of Agile testing.
Their findings indicate that using automated testing helps increase the efficiency of the testing
environment and improves customer satisfaction. Similarly, Butgereit (2018) asserts that
automated testing has a positive effect on regression testing. Regression testing is implemented
manually. Prioritizing feature development based on regression testing leads to “test debt.” Each
implementation is done with a certain amount of testing that may causes problems. Finally, though
it is concluded that automated testing does solve many problems, but a lot of time is needed to
develop Agile testing practices.

Manu GV1, Namratha M2, and Pradeep3 (2015) assert that from one hand Automation
testing is essential and on the other hand for Automation testing implementation the company may
face numerous challenges. In their view, because of various Automation tools, selecting a proper
tool is one challenge. Additionally, executing Automation Project within an organization is really
hard to manage. Since the right set of resources is a must when you are doing Automation, the
resources should be skilled enough to design and code robust scripting, so that it requires minimum
time for debugging during maintenance.

In short, Jakobsen and Johnson (2008), Elallaoui et al. (2016), Berlowski et al. (2016),
Butgereit (2018) support the idea that Automation testing has constructive effects on Agile testing
implementation. Additionally, GV1, Namratha M2, and Pradeep3 (2015) put more emphasis on
challenges that test tools may bring about in test Automation. However, authors agree on how
these tools may minimize the time for debugging. The present study, based on the former findings,
attempts to once more take a closer look at the importance of automated testing in the Agile
Company and represents the view of Agile testers in-details, those who practice Agile
methodology in their testing tasks.

Searching to find the former research aimed at Agile testers, Puleio (2006) and Nidagundi
and Novickis (2017) look at the skills of Agile testers. Puleio (2006) asserts that expert Agile
testers in Scrum teams increase the cross-functionality of the Agile team. The author declares that
deep knowledge of the methodology is required to do work estimation and task breakdown;
therefore, calling on the services of a professional Agile tester with sufficient knowledge of their
work almost invariably leads to improvements in team activities. Estimation is especially
important and somewhat underestimated and neglected, according to Puleio, because developers
(a) have a reputation for not being the best work estimators, (b) have regularly been accused of
paying little attention to the set timeframe for an assignment, and (c) do not seem to care much for
testing and, thereby, do not allocate sufficient time and effort to it.

Furthermore, Nidagundi and Novickis (2017) contend that Agile testers have a key role in
Scrum teams when it comes to increasing the overall cross-functionality. Generally, testers are
bound to encounter changes in the tests that should be performed in each sprint; therefore, they
should have a wide knowledge of their work and adequate testing skills in order to increase the
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effectiveness of Agile testing. With just the right amount of efficiency as well, adept testers would
be able to increase project productivity meaningfully.

Theodore D. Hellmann, Abhishek Sharma, Jennifer Ferreira, and Frank Maurer (2012) ,
K.V. Jeeva Padmini, P.S. Kankanamge, H.M.N. Dilum Bandara, and G.I.U.S Perera (2018),
N.Ganesh and S. Thangasamy (2012) and Ilia Bider and Oscar Stderberg (2017) shed more light
on the significance of Agile testing, and study about its history and the transition from traditional
testing to Agile testing. To be more precise, since testing is the pillar in Agile software
development, Theodore D. Hellmann, Abhishek Sharma, Jennifer Ferreira, and Frank Maurer
(2012) overview the history of Agile testing research and shed more light on some key factors that
mainly influenced Agile testing studies. Although their investigation can draw a clear path for
those who are willing to investigate in various aspects of Agile testing because they attempted to
cover all relevant research papers, as they themselves assert they just selected the articles based on
the papers’ abstracts. In fact, selecting the papers merely based on the abstracts may lead to
overlooking some that their abstracts may not completely cover the research domain.

Emphasizing the importance of Agile testing in increasing the productivity and reducing
the time needed for changing or removing the sprint, K.V. Jeeva Padmini, P.S. Kankanamge,
H.M.N. Dilum Bandara, and G.1.U.S Perera (2018) investigate that along with the mentioned
advantages implementing Agile testing reduces the unwanted stress that testers may face during a
project. They also scrutinize 15 challenges that testers usually face and their decisions to overcome
the challenges.

N.Ganesh and S. Thangasamy (2012) compare the traditional testing with Agile testing.
In their study, they mention that thanks to various advantages of Agile testing over traditional
testing, more companies are inclining towards Agile testing. Furthermore, some do’s and don’ts
of Agile testing are presented that can be regarded as a useful guideline for those who are interested
in Agile testing implementation. Moreover, Ilia Bider and Oscar Soderberg (2017) laid emphasis
on the transition from traditional method of testing to Agile testing and called it non-disruptive
transition. They also determined Agile Software Development mindset and its important features.
In their view, the use of a process modeling technique is significant. What is worth mentioning in
this study is that the researchers determined factors that mainly hinder an intended transition from
traditional testing to Agile one but they did not suggest any solutions to tackle such difficulties.

Bearing in mind the importance of such transition, it is worth mentioning that investigating
the factors involved in successful transition is of importance. It is clear that like any other paradigm
shift, testers, developers, and other software practitioners need a guideline so as to find their ways
and achieve their goals.

The review of related literature indicates that although there is existing research on the
current trends in requirements of Agile testing and Scrum team in particular, the scholar that
considers important factors for successful Agile testing implementation in the view of Agile testers
is a relatively understudied area. In fact, considering the idea of Agile testing implementation and
factors that dramatically lead to its success encourages the researcher to scrutinize this issue mainly
through the lenses of Agile testers in a company which mainly tends to implement Agile testing

14



and from the perspective of highly motivated Agile testers. To bridge the existing gap the present
case-study attempts to investigate what factors are of paramount importance in the Agile testers’
perspective for the successful Agile testing implementation. The main aim of this study is to
investigate important factors for successful Agile testing implementation in the view of Agile
testers in Scrum framework. Furthermore, based on the research findings, the author provides a
list of suggestions to increase the overall efficiency in the future projects. The intended audience
of the study’s findings is new Agile companies as well as those traditional companies which may
decide to begin adopting the Agile methodology to quicken the process of finding bugs and product
delivery, and create conditions in which constant improvement is highly facilitated.
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4. Method

This section of the thesis elaborates on the concept of Explorative research and the data
collection methodology utilized in this study.

4.1. Explorative research

This section states the underlying research paradigm used in this study. For this study, the
author chose an explorative research methodology as the primary intention was to focus on one
organization using Agile methodology in order to conduct an in-depth study on Agile testing, and
provide a guideline for companies which tend to experience the transition from traditional testing
to the Agile one.

Explorative research is rooted in interpretivism, therefore, it is “concerned with
understanding the social context of an information system: the social processes by which it is
developed and construed by people and through which it influences, and is influenced by, its social
setting” (Oates 2006). This type of research leads to detailed analysis of a specific issue in order
to achieve further insight as to the considered subject. Researchers often begin with a general idea
and then use scientific research as a tool to expound the subject. The point of explorative research
is not to arrive at a definitive answer (Saunders et al. 2003) but to use certain methods in order to
gain more information. These methods include review and analysis of the literature related to the
research question, interviews with the testers, etc.

4.2. Data Collection Methodology

This section explains the empirical data collection methodology used for this thesis.
Explorative researchers tend to use primary data collection methodologies in order to collect the
qualitative data (Oates 2006); this means that the data are collected personally but with the help of
various testers via semi-structured interviews. The process of gathering the data requires more
time. The possibility to use different data collection methodologies — such as observation,
questionnaires, focus groups, interviews, etc. —was indeed there, but the author chose to use semi-
structured interviews as it provided the chance to have (both face-to-face and on the phone)
conversations, the testers’ demand that they only be asked plain questions within their area of
expertise (Scrum testing), and also because the interviewed testers did not have sufficient time for
more elaborate types of interaction.

4.3. Interview Method

This thesis, Cybercom Group, is a company that prefers to use a modified version of the
Agile methodology which it has developed according to its own particular needs. This author chose
Cybercom first and foremost because this company works in the field of Agile testing and due to
the simplicity of communication with the company. Second, such choice could provide the chance
to cooperate with this company within the given timeframe to write this thesis. Cybercom has two
separate teams, each consisting of seven developers and two testers. The testers have been selected
in purposive fashion by the company. The data were gathered through semi-structured interviews
in which the interviewees were not forced to comply with the ideas and classifications provided
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by the author and also provided a situation which made it possible for the researcher gathering data
to ask some follow up question from interviewees in order to gain more information. | had to
conduct the interviews twice because while the determined research question was quite clear, the
more answers and explanations one gets, the more comprehensive and clear the answers to the
research question will be. The first series of interviews was done face-to-face at Cybercom’s office
in Stockholm, Sweden, where the interviewees answered the author’s first question. The second
series, involving the follow up question, was conducted by telephone.

Given that the research question of this study centers around important factors for
successful Agile testing implementation in the view of Agile testers in Scrum framework, it
follows that the interview questions should be related to the same topic and help answer it. To this
end, the first question is related to the way the Agile framework is used in Cybercom. This question
was deemed appropriate because the research question also related to a company that uses the
Agile methodology. Moreover, Puleio (2006), Crispin (2006), and Nidagundi and Novickis (2017)
refer to the significant role of the Agile methodology in improving cross functionality and
increasing customer satisfaction. The second question, inspired by Schwaber (2004), is about the
methods of choice within Agile teams themselves, because the way in which the Agile
methodology is implemented in practice could have a significant impact on the quality and
accuracy of Agile testing. Considerin that Cybercom Group, the case study for this research, uses
Scrum, it was only logical that the focus be put on this framework. The third question comes from
Crispin and Gregory (2009) and Puleio (2006) and is related to the process of performing Agile
testing. This question, the author hoped, would help to quickly find a large portion of the answer
to one of the research question. The fourth question, inspired by Nidagundi and Novickis (2017),
and Puleio (2006), concerns the management of bugs via professional Agile testers. Since it is
inevitable that during any testing process, testers should stumble upon several bugs and other
issues, it seemed essential to include this question whose answer would help testers be more
prepared and perceptive in handling these problems adequately. The fifth question deals with
complications regarding product validation and was conceived by the answers to follow up
questions during an interview. The question, furthermore, was also intended to provide another
part of the answer to the research question, as verification and validation are two crucial stages in
testing and no test may be considered complete without them. The sixth question is inspired by
Jakobsen and Johnson (2008) and concerns the tools companies use for testing and influence the
effective implementation thereof. The seventh and eighth questions concern the advantages and
disadvantages of testing tools and resulted from the follow up questions during an interview. These
questions shed light on how effective tools could be in performing the tests. The last question deals
with acceptance testing because it is done at the end, immediately prior to delivering the product
to the customers, and in companies that use the Agile methodology, it can be a part of the
implementation testing.

During the interviews, the author did not eliminate any questions, yet asking some of the
questions was not pre-planned and only took place due to certain answers to the original questions
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which demanded follow up questions to become completely clear. A summary of the answers is
included in the result section. The interview questions are displayed in Table 2.

Topic

Why do you use the Agile methodology? What is your Agile method of choice? Why? How do
you perform Agile testing?

General Information
How do you manage situations where bugs are found?

What are the problems you face regarding product validation?

What tools do you usually use for testing?

Testing using

different tools What are the advantages of your preferred testing tool? What are the disadvantages of your

preferred testing tool?

Release section How do you perform acceptance testing?

Table 2: Questions of semi-structured interviews with Agile testers in Cybercom.

The face to face interviews were conducted in the meeting room of Cybercom Group
headquarters, while the rest were via telephone. All interviews lasted nearly one hour. The
interviews began with open-ended questions and carefully progressed towards more specific ones
in order to produce more particular information. The researcher would first record the interviews
in full, then proceed to produce transcripts of the audio recordings. At the end, thematic analysis
was conducted on the resulted texts.

4.4. Thematic Analysis

One of the common forms of analysis in qualitative research is called Thematic Analysis.
Braun & Clarke (2006) suggest that thematic analysis emphasizes the pinpointing, examining, and
recording of patterns (or themes) within data. Themes have an important role in description of
various phenomena (Daly et al., 1997). The aim of thematic analysis is, in short, to find the most
considerable meanings in data sets. It is suitable for low levels of interpretation and it is flexible
and useful research tool in order to provide rich, detailed, and qualitative data (Braun & Clarke,
2006).

Braun and Clarke (2006) state that there are three main factors that distinguish the thematic
analysis from other methods. First of all, thematic analysis is appropriate for researchers who do
not intend to devise a new theory, and because this thesis does not do so either, there was no better
choice available. Second, it is appropriate for inexperienced researchers who are still struggling to
settle on a definitive method. Finally, thematic analysis is well known and makes it possible for
researchers to pay attention to reality. This thesis was thus decided to use the method of thematic
analysis in order to be fully clear and transparent. Braun and Clarke’s (2006) rationale is in
accordance with what | had in mind and this led to my choosing this research method.
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In thematic analysis, it is customary that in-depth analysis be utilized in order to generate
the required themes and processes. “Deductive coding is a form of qualitative thematic analysis
which involves recording or identifying passages of text or images that are linked by a common
theme or idea allowing you to index the text into categories and therefore establish a framework
of thematic ideas about it” (Gibbs, 2007). According to Braun and Clarke (2006) there is no
specific way to discern what valid themes are needed in data sets. Therefore, the accuracy of the
experts’ initial analyses has a decisive impact on the valid themes chosen in the end. To this end,
the author selected a number of meaningful final themes through manual data coding for use in
subsequent analysis. During this process, it is expected that the researcher should find meaningful
connections between the said themes. Finally, the author evaluates the research results with regards
to research question.

4.5. Method of data analysis

In this section, the collected data on Agile testing, extracted from interviews with
Cybercom testers are analyzed. Using a deductive (bottom up) approach can be helpful in finding
themes through the data. This type of analysis assesses the data based on the pre-determined
research question. Braun and Clarke (2006) describe six major phases in coding: familiarization
with data, generating initial codes, searching for themes among codes, reviewing themes, defining
and naming themes, and producing the final report.

1. Familiarizing with data

The aim of this step is to generally know more about the collected data and is very
important with regards to getting familiar with the gist of data before commencing the coding
process Braun and Clarke (2006). This step in the present study includes transcribing, reading and
rereading the data to note down the initial ideas. All the interviews were transcribed and are
available in appendix.

2. Searching for themes

The initial themes are derived from the interview questions which, in turn, were conceived
on the basis of the research question. The interview questions meanwhile were generated with the
help of Ilene Burnstein’s seminal book, Practical Software Testing: A Process-Oriented Approach
(2002) in addition to Lisa Crispin and Janet Gregory’s Agile Testing: A Practical Guide for Testers
and Agile Teams (2008). Some of the questions, meanwhile, were produced spontaneously as
follow-up questions in response to the first answer provided by interviewees during the
aforementioned semi-structured interviews. The initial themes were, in the end, were selected as
follows: Method of Choice, Performing Agile Tests, Manage the Bugs, Advantages of Testing
Tools, Technical debt, Roles of Testers, and so on.

3. Generating initial codes

This step involves collating the codes into potential themes and gathering all the data
relevant to each potential theme, coding the interesting features of the data systematically across
the entire data set, and collating the data relevant to each code Braun and Clarke (2006). The author
here collected codes and categorized key ideas regarding the interview’s topics i.e. themes.
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4. Reviewing for themes

In this step, as Braun and Clarke (2006) indicate, in order to ensure that the data extracts
have the desired relation with each other and form a coherent whole, the author re-read the data
several times. Next, themes that seemed the most relevant with the data were examined. It is
essential that all the previous three steps up to this one be considered again so as to produce a
suitable thematic map. Only after reviewing the said thematic map could the author move on to
step 5

5. Defining and naming themes

At this point, the ongoing analysis to define the specifics of each theme continues and the
overall impression that the analysis produces is considered in order to arrive at clear titles and
definitions for each theme. Then, by combing the themes which are related to each other and giving
the outputs specific names (which pertain to the research subject or research question), conducting
one final round of analyses, and finding possible connections with the relevant literature, the final
themes are achieved (ibid).

6. Producing the report

As Braun and Clarke (2006) highlight, this step constitutes the last part of the process, deals
with the final themes and is concluded by writing the report. The author in this probe, attempted
to write a concise yet thorough report that encompassed all the data as part of the task of providing
useful evidence for each theme. In this thesis, the final themes extracted from the study of this
research were Skills of Agile Testers, Uses of Automated Testing, and types of Scrum-based Agile
tests were used in the final report.

It must be noted that these steps are not implemented in the order they are written here.
The author decided to choose a deductive approach because it is appropriate for examining the
Agile methodology and, thereby, for this thesis.

The first theme refers to the importance of Agile tester’ skills. It shows that the ability of a
tester affects the accuracy of tests and pinpoints details regarding the importance of Agile tester’
skills. For instance, the purposes of Testers’ tendency and their Reasons in using Agile
methodology and Testers’ qualifications in accomplishing their determined roles. The second
theme focuses on Various testing tools and the features of automated testing which are specific
to each company. Some types of tests need to be performed repeatedly, for which automated
testing is considered more suitable. Cybercom is a company where Automated testing is the
dominant type and, hence, certain details as to their various applications of Automated testing are
provided. The last theme deals with the details of a number of Scrum-based Agile testing methods
and their implementation, such as the aim of the test, the type of the test, etc. In terms of the
proportion of the answer this section provides to the research question, this theme arguably
constitutes the main part.

The initial themes were derived from the interview questions. The extracted themes are
displayed in the table below:
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Final Themes

Potential Themes

Description

The importance of
Agile tester’ skills

Testers’ qualifications in
accomplishing their
determined roles

Customer preferences, making notes of customer’s feedback

Testers’ tendency and their
Reasons in using Agile
methodology

Trying to solve issues, Focusing on teamwork

The importance of
automated testing
usage and its ‘Dos and
Don’ts’

Various testing tools

What are the advantages and the disadvantages of this kind of
testing tool?

Automated testing tools
features

What testing tools are available for using?

Types of Scrum-
based Agile tests and
their implementation

Various Scrum tests
selection

What type of test is implemented in the Agile company?

The significance of Scrum
method

Improving skills, mastering new tools and practices

Agile tests in an actual
performing

How to perform tests in an Agile company?

Table 3: Final themes

4.6. Reliability and Validity
In this section the author explains how the quality of the research is validated. One of the

frequent problems in this sort of research is that the researcher’s command of data collection and

interview techniques inevitably affects the accuracy of the gathered data. Certain problems are
likely to occur while conducting interviews. In such situations, the interviewer’s experience is
crucial in allaying the situation as it not only improves the quality of the questions and interview

but also positively affects the interviewees and accuracy of their answers. Another problem may

be that testers or developers may not be given enough time or the chance to express their opinion
about a given situation they find problematic. In actuality, however, the aforementioned problems
did not negatively affect the validity of this thesis.
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5. Themes

In this chapter, the themes of the research on important factors for successful Agile testing
implementation in the view of Agile testers are presented. The author demonstrates the themes
here in order of the sequence in which the topics were discussed in each interview. Therefore, a
potential theme comes first, followed by the four professional testers’ answers to it, and so on. The
interviews were conducted (both face-to-face and on the phone) on March 2018, and the answers
below were given by the interviewees: Appendix includes the unedited manuscript of the
interviewees’ ansSwWers.

Some of the initial themes were derived from the answers to interview questions, including
the testers’ tendency and their reasons in using Agile methodology, the significance of Scrum
method, Agile tests in an actual performing, management of bugs, product Validation, Various
testing tools, Advantages of Testing Tools, Disadvantages of Testing Tools, and Uses of
Acceptance testing. The other initial themes were derived from the follow up questions that only
came up during the interviews. These include the Roles of Testers, Uses of Capacity Testing/
Functionality Testing, Uses of TDD/BDD, Technical Debt, and Test Cases. Both interview topics
and new ones are elaborated upon in the following section.

5.1. The importance of Agile tester’ skills

The theme of the importance of Agile tester’ skills emerged from the two data-related
themes, namely Testers’ qualifications in accomplishing their determined roles and Testers’
tendency and their Reasons in using Agile methodology (see table 3). The author found patterns
within the data in order to show what the qualifications of a tester are or how Agile methodology
can affect the roles of testers.

5.1.1. Testers’ qualifications in accomplishing their determined roles
Tester qualification has a vital role in organizations. Two potential themes were roles of
testers and management of bugs.
o Potential theme: Roles of testers
This table indicates the roles of testers from the points of view of Cybercom’s testers.

Stated that testers have various roles: they define the scope and a number of test cases for
every node and perform the test cases. Although almost all features are written by the
developers, the testers also need to understand the features in order to make better decisions
as to what type of test is needed with each of them. Tester 1 made it clear that testers’
experience invariably leads to smoother testing processes and quicker detection of bugs and
other failure. Agile testers tend to support and help each other and developers. If the testers
are experienced enough, finding bugs should not be difficult.

Testerl

Explained that testers try their best to free the products from all bugs and, to achieve this, make
use of different types of testing. Testers with enough experience proved able to find bugs more
quickly.

Tester?2
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Tester3

Stated that testers have an important role in Agile teams. It goes without saying that testers
should possess a deep knowledge not only about their own work, but also about the
developers’ in order to carry out their assignments impeccably. Without understanding
scope, test case and features, testers would have a difficult time doing their jobs properly.

Tester4

Said that in Cybercom, developers and testers work closely with each other and when testers

find bugs and write failure reports, they discuss the issue with developers and help find ways

of solving it. Testers, thus, support the developers even while they are busy performing tests

on different projects at the same time. Testers might indeed be professionals with enormous

experience and past success, but they still need to perfectly understand every new feature.
Table 4: Roles of testers

Potential theme: Management of bugs

This table explains the way bugs are managed according to Cybercom’s testers.

Testerl

Tester?2

Explained that in case of running into crashes or bugs, testers are to write a minute failure
report and send proper feedback to the design team. Testers repeat testing until they are certain
the codes are flawless and no bugs have remained. They then deliver the codes to the test
manager who, in turn, has a duty to ensure that all the tests have been run properly and no
bugs exist anymore.

Stated that Scrum is the best tool also to find bugs and to eradicate them. When a bug is
detected, members of the Agile team engage in pair programming to solve the problem
together as well as to get acquainted with one another’s activities, share their knowledge and
experiences, and to utilize different types of the Scrum testing.

Tester3

Added that if a problem is found after delivering the product, the customer writes a trouble
report and sends it to the Agile team. If the problem relates to testers, they will try to fix it as
soon as possible.

Tester4

Revealed that testers have a requirement sheet as well as a report sheet. Therefore, if any
problems occur while running the test cases, the testers will inform the development team,
and the two teams work together to fix the bugs. It is also paramount that testers should work
in peace and always comply with the principles of testers.

Table 5: Management of bugs

5.1.2. Testers’ tendency and their Reasons in using Agile methodology
This table contains the opinions of Cybercom’s testers as to why Agile methodology is
their method of choice.

Tester 1

Stated that Cybercom’s choice of Agile software development is due to the fact that it makes
communication with other testers, developers, and customers simpler. For instance, the
development team can respond to customer feedback more quickly.

In an Agile team, everyone must be ready to do anything. As an example, if the design team
were busy with a complex task, the test team should be able to join in and help them deal with
an urgent extra task.

In brief, one of the principles of Agile methodology is that testers and developers should be
able to support one another at any given situation.
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Tester 2

Reasoned that, given the customers’ tendency to change their minds about certain things, an
Agile tester should be ready to take note of customer feedback and try go ahead with the new

requests. As Agile testers collaborate with colleagues, Agile development may be said to urge

teamwork and improve the conditions of group dynamics.

Tester 3 Explained that Cybercom use Agile development because Agile teams are known as able to

handle both the development and testing phases efficiently, therefore, there is remarkable cross
functionality in Agile teams, which is a huge plus.

Tester 4

Believed that the choice of using Agile methodology is rational as it is very popular and always
associated with flexibility and functionality.

Table 6: Testers’ tendency and their Reasons in using Agile methodology

5.2. The importance of automated testing usage and its ‘Dos and Don’ts’

This theme assessed the importance of automated testing usage and its * Dos and Don’ts’
in Cybercom and predetermined two other themes. The themes were Various testing tools and
Automated Testing Tool features (see table 3). The themes were examined in order to determine
their impact on the way testing is done.

5.2.1. Automated testing tools features
This theme describes two potential themes such as advantages and disadvantages of testing

tools.

Potential theme: Advantages of testing tools

This table indicates the advantages of Cybercom’s preferred testing tools according to the
company’s testers.

Tester 1

Asserted that one of the main factors that convinced them about choosing JCAT (Java Codon
Automation Tool) was that it is very easy to use for write test cases, is flexible and fast, has
a higher test coverage, and can usually be used in Java Script.

Tester 2

Added that the main strengths of JCAT are that it is not too centralized and works very fast.
This means that testers would not need a lot of time to write test cases.

Tester 3

Said that using automated testing can improve testing speed and test coverage, as well as
reduce time and cost.

Tester 4

Explained that what makes JCAT superior to other similar tools is that it can operate on
different platforms, has a unique structure, and is suitable for Java script. This software
collects all the logs and compares them easily. It also provides better and fast performance in
terms of test execution. It run repeatable.

Table 7: Advantages of testing tools
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o Potential theme: Disadvantages of testing tools

This table indicates the disadvantages of Cybercom’s preferred testing tools according to
the company’s testers.

Tester 1 Said JCAT takes longer to finish the process and, at times, it is harder to detect the bugs in it.

Tester 2 Said that the chief defect in JCAT is that it is a bit slower than similar tools.

Tester 3 Explained that node testing is the smallest type of test in the system. The tricky part involves
configuration which is not easy to understand, especially when all parameters come from TGF.
Itis also a complicated affair, having to configure the nodes before starting the testing process.

Tester 4  Complained that JCAT is a little complicated, needs to be given many details to function, and
is not widely usable.

Table 8: Disadvantages of testing tools
5.2.2. Various testing tools

This table explains how and when various testing tools are used in Cybercom according
to the company’s testers.

Tester 1 Stated that they use Automated testing and Manual testing based on the requirements of each
situation. For automated testing, tester 1 said, they use JCAT (Java Codon Automation Tool)
in order to test the software repeatedly. In fact, automated testing increases efficiency and leads
to continuous integration in order to ensure all codes are compatible and functional. For best
results, Tester 1 believed, manual testing and automated testing must be implemented
simultaneously. This could also motivate the testers to use automated testing to perform
different types of tests.

Related that they perform tests on the machinery using JCAT in order to prevent the failures and
improve the quality of the product. After JCAT tests are done, JCAT displays a flag to inform
the user whether the test was successful or not.

Tester 2

Revealed that they use TGF (Transforming Growth Factor) as the Automation tool of choice to
carry out Integration and Regression tests. Furthermore, they use JCAT to execute the test, after
which the outcome is returned to TGF. Tester engage perform different types of test as
automatically.

Tester 3

Explained that They use TGF and JCAT for automated testing. Specifically, TGF is used for

Performance test and JCAT for operation test. Also, automated testing is suitable for parallel
projects.

Tester 4

Table 9: Various testing tools
5.3. Types of Scrum-based Agile tests and their implementation
The theme Types of Scrum-based Agile tests and their implementation consists of The
significance of Scrum method, Various Scrum tests selection and Agile tests in an actual

performing in general (see table 3). These three components were analyzed in order to determine
what scrum tests are implemented and how they are then performed using the Scrum method.
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5.3.1. The significance of Scrum method

This theme emphasizes the significance of Scrum method in Agile software development.
Scrum is a useful framework whose features and functions have a positive effect on performing
various tasks. Two potential themes are extracted in relation with Scrum whose specifications are
also evaluated. The potential themes were Method of choice and Technical debt.

Potential theme: Method of choice

This table explains the methods of choice in Cybercom.

Tester 1

Explained that, Scrum method is suitable for Cybercom's projects because Scrum has short
iterations with specific goals. Moreover, before the start of each sprint, there is comprehensive
sprint planning in order to estimate the requirements of the procedure, while after the
commencement of a sprint, there are daily stand up meetings in order to assess the work done
so far and to know how every team member is doing or if there is any need for improvements.
The team defines the goal each sprint is meant to achieve. The third step involves the sprint
review meeting, which happens at the end of each sprint in order to deliver the product. Finally,
the last step i.e. sprint retrospective meeting is held to analyze the finished sprint
comprehensively before the next sprint starts.

Tester 2

Tester 3

Scrum is a process which is suitable for parallel projects because many features in projects are
interconnected with each other and Scrum is particularly effective in handling such situations.
In addition, with this method, there are pair programming efforts which means that developers
and testers sit beside each other in order to get acquainted with one another’s activities and
share their knowledge and experiences.

Was of the opinion that the method of choice depends on the nature of the project at hand,
adding that, for instance, they use Kanban when the team needs to correct a failure report and
when time is not an issue. On the other hand, when developing new features and predicting
what duration of time the feature would need for complete development and/or testing, Scrum
is the more suitable method. In brief, Scrum is more suitable when planning is prioritized.

Tester 4

Said they use Scrum because it is effective in identifying the details of each task and features
as well as in determining the goal of each sprint, while it helps everyone clearly understand the
situation with each assignment and exactly which part of the product they are to deliver at the
end of each sprint.

Table 10: Method of choice

Potential theme: Technical debt

This table explains the task of reaming in each sprint.

Tester 1

If the team misses the deadline in a sprint and the tasks remain incomplete, they inform the
PO (product owner) to plan the next sprint in a way that enables the team to cover the
unfinished features as well. In other words, incomplete tasks are always moved to the next
sprint.

Tester 2

If the team needs to improve the code and perhaps lack sufficient time to do so, they should
speak to the PO in order to continue work on the current code in the next sprint.

Tester 3

Tester 4

If the team spend time to fix a faulty code and do not solve the problem in time, work on
fixing it should continue during the next sprint.

We use this when the team lacks time or needs to improve some aspects of the product.

Table 11: Technical debt
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5.3.2. Various Scrum tests selection

The various Scrum tests selection theme consists of Use of Test-Driven Development
(TDD), Use of Behavior Driven Development (BDD), Use of Acceptance Testing, Use of Capacity
Testing, and Use of Functionality Testing. The author elaborates on each item separately.

e Potential theme: Use of Test-driven development / Behavior driven development

This table explains why Agile teams use, or do not use, TDD and BDD.

Stated that it is the clients who decide whether the team should use TDD or BDD, but added
that they mostly do not use them because they, TDD and BDD, decrease code coverage.

Testerl

TDD and BDD have some advantages and disadvantages but the team’s using them depends
on the requirements of each assignment, adding that using TDD and BDD takes a great deal
of experience.

Tester2

Stated that TDD and BDD are not used in Cybercom, but if they were, they would
require more experience and depend on what the clients wanted from the company.

Tester3

Said that using TDD and BDD takes more time and decreases the code coverage.
Therefore, clients do not want it from the company.

Tester 4

Table 12: Use of Test-driven development / Behavior driven development

o Potential theme: Uses of Acceptance testing
As all testers asserted, acceptance testing is performed by the client and not in Cybercom.
However, even though the testers do not do it themselves, they all sufficiently know it.

This table discusses the implementation of acceptance testing.

Stated that once the test manager delivers the product to the release section, acceptance testing
is carried out. For this test, testers examine all the features again in order to ensure everything
is running smoothly. But if bugs are found, testers write a failure report and send their feedback
to the development team. Both teams then work closely with each other to fix the problem
immediately.

Tester 1

Said that testers do use acceptance tests regularly in release section but added that whether to
perform them or not basically depends on what the customer wants. If some error finds, they
give feedback to us in order to solve it.

Tester 2

Also confirmed that testers use acceptance test right before releasing the product in release
section to double-check all the features, but sometimes some issue see in product, they inform
us to remove this.

Tester 3

Explained that the release team use acceptance tests in order to ensure no bugs remain in the
codes before delivering the final product to the customer. Test manager is responsible to
confirm this.

Tester 4

Table 13: Use of Acceptance testing
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e Potential theme: Uses of Capacity testing/ Functionality testing

This table explains the two types of tests performed in Cybercom.

Tester 1

Functionality test: Used for normal traffic, and to assess how the software has been loaded into
the hardware.

Capacity test: Related to the behavior of new features in the nodes. For instance, the answer to
such questions as ‘how many users can connect to these nodes?’ are determined here

Tester 2

We use capacity test when upload software to hardware in order to know about speed.
Functionality test check the behavior of code functionality.

Tester 3

Both of them are useful for product, we use both of them in order to improve and examines
product.

Tester 4

Testers ask different questions and test different elements in each category of testing. For
instance, in capacity test, testers are responsible for measuring the upload speed, downloading
different parameters, and checking the capacity and suitability of the product; for example:
How many cell phones are there? To what extent have the number of cell phones increased?
and How many users connect to the product’s baseband? In functional test, testers examine the
following factors: Functional area support, Support of test cases, Code functionality.

Table 14: Uses of Capacity test/ Functionality test

5.3.3. Agile tests in an actual performing

This theme deals with different types of tests in Cybercom, such as Performing tests,
Product Validation and Test Cases implemented in Cybercom. It was analyzed in order to see what
tests and test cases are implemented and what problems are most likely to occur during validation.
This section could also help find part of the answer to the research question.

e Potential theme: Performing tests

This table discusses the implementation of Agile testing in Cybercom.

Tester 1

Stated that in Cybercom, designers design the codes and write the unit tests, but they do not
perform the test cases and leave that to the test team. Testers perform many types of tests on
all phases in order to improve the quality of testing process and detecting testing failures.
Finally, if the design team is busy, the test team helps designers in performing their tasks.
Note: Unit test is the only test run by the developers of Scrum team, while Functionality testing,
performance testing, capacity testing, and system testing (based on Exploratory testing) are
implemented by testers.

Unit testing: Developers still do not run a complete test here. In practice, they test some features
and in case of problems, alter them accordingly.

System testing: Examining all the hardware to understand based on Exploratory testing e.g.
how differently the product performs in situation A compared to situation B.

28



Tester 2

Related that Cybercom has established two design teams, named Santinear and Spektera, with
each team including two professional testers. One team is given the task of conducting
performance testing, Regression testing, Capacity testing, and Functional testing, while the
other is in charge of Integration test, and System test implemented based on Exploratory testing
and Session-based testing. Finally, Acceptance testing is conducted at the release section.
Numerous tests are also conducted on base band nodes as base band is arguably the core of
telecommunication.

While the developers have the clear task of writing the codes, testers take on more than one
simple task. First of all, as mentioned earlier, before the developers deliver the codes to the test
team, testers should determine the scope and test cases. When the codes are ready, developers
first run unit test themselves, and if everything goes well, they deliver the code to the test team.
The two test teams work in parallel and begin to run tests to detect potential issues.

Tester 3

Explained that there are two teams and each team have two testers. One Agile tester carries out
tests and assesses the quality of the work in progress while the developers write the codes and
send them to the tester. Testers test codes for bugs and crashes, write trouble reports if needed,
and send the codes back to developers for modification. Testers configure the nodes and test
the codes for final approval, as well. Testers change specific parameters in base band nodes,
change the system constant, and perform some tests manually. Integration test, aims to make
sure that different base band codes work together without problems, while Regression test is
done in order to not lose the legacy code when something new is added, continuous integration
reduce time regression test and release test is done by both teams separately. Exploratory test
and Session-based test are performed based on the outcome of System test and Integration test.
Implementing exploratory test is also a very good solution. Test manager is responsible over
the health and functionality of every code that goes through the test team.

Tester 4

stated that, in Cybercom, writing codes, developers in Cybercom also write basic unit test and
extended base test (EBT) which are used in order to observe the functionality changes in the
current build, then upgrade the codes, and finally transfer and implement the code to the master
software which, again, will be given to testers on which to conduct one final round of tests.
Integration test, Exploratory test, Performance test, Capacity test, Regression test, Session-
based test and Functionality test implement in Cybercom with test teams.

Table 15: Performing tests

e Potential theme: Product validate

This table elaborates upon problems regarding product validation from the
points of views of the Cybercom’s testers.

Tester 1

Stated that the main problem in terms of validation is memory shortage, which the developer
will then try to solve. The other problem is related to crashes. Crashes are bound to happen
once in a while in real networks, tester 1 asserted, and there is not much testers can do to
prevent them.

Tester 2

Related that 50 percent of the available hardware is not good enough, and to make matters
worse, hardware is very expensive in Sweden. Hence, hardware quality has significant impact
on product validation.
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Explained that almost all of the problems occur during the testing phase, therefore, they do
Tester 3 not run into many problems regarding product validation. Otherwise, developers attempt to
solve it.

Also insisted that they hardly find any specific problems in the validation phase because the
extensive tests carried out on test cases make sure no bugs remain in the codes.

Tester 4

Table 16: Product validate

e Potential theme: Test cases
This table explains how test cases are performed in Cybercom.

Tester1 Tester should know about test cases, and when the developers write the code, we read the
test cases, most of them written by clients.

Tester?2 Agile teams perform different test cases, all of which ordered by the clients.

Testers in Cybercom should be aware of the proverbial big picture of what they do. They
have to verify ten test cases that may be carried out automatically. After the Ping test case,
Uplink test case, Downlink test case, signaling test case, UL/DL test cases, etc. are also
conducted successfully, the final codes are delivered to the test manager.

Tester 3

Tester4 Clients give the team ten test cases. When the developers write the code, testers should
inspect them in order to find the bugs.

Table 17: Test cases
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6. Analysis

This section includes the analysis of the results obtained from the interviews with
Cybercom’s testers. In order to provide a clear report, I start this chapter with an analysis of the
results ‘The importance of Agile tester’ skills’, then move on to the analysis of the ‘The importance
of automated testing usage and its ‘Dos and Don’ts’ and finish with the analysis of ‘Types of
Scrum-based Agile tests and their implementation.’

6.1. The importance of Agile tester’ skills
The finding in the importance of Agile tester’ skills is analyzed and consists of Testers’
qualifications in accomplishing their determined roles and Testers’ tendency and their Reasons
in using Agile methodology that emerged from the data set. This diversity has effect for
implementing Agile in large companies that intended to change the methodology.

6.1.1. Testers’ qualifications in accomplishing their determined roles

Two of the findings included the Roles of Testers and Management of Bugs, which
combined to generate the more comprehensive theme, Testers’ qualifications in accomplishing
their determined roles. This refers to the tester’s vital role when coming across bugs in each sprint
and how the tester should be able to properly deal with them. The answers of Agile testers are
similar to each other for both themes.

In Cybercom, Agile testers have different duties, such as defining the scope and doing test
cases for every node and perform test cases. They believed that Tester need to understand the
feature what it is and what need to define and what testing they need to with that feature. In
addition, Agile testers have enough experience in order to find bugs more easily and quickly. All
Agile testers in this company have a deep understanding of their work in order to keep the
knowledge organized. For instance:

Tester 3: “[..] Testers have an important role in the test team, therefore, we should have
deep knowledge and enough experience until pass the assignment successfully ™.

Agile testers in Cybercom believe that in ordering managing the bugs, when the testers
stumble upon bugs or crashes, they immediately write a failure report and give their feedback to
the developers in order to solve the bugs. In addition, the team members work in a friendly
environment and carry out several undertakings in pairs. It follows then, that developers and testers
in this company can often be found helping each other as they attempt to fix bugs. For instance:

Tester 4: “[...], we run test case if pass it ok but if crash happened or bug happened or
functionality broken tester write report for developers and developers and testers work each other
and work friendly, we should have a pace and respect to the principles of Agile development and
tester ".

6.1.2. Testers’ tendency and their Reasons in using Agile methodology

Four Testers in Cybercom stated that Agile development is popular and more flexible
because, given the customers’ tendency to often change their requests, the testers take account of
customer feedback and try to move forward with the new agenda. For instance:
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Tester 2: “[...] Tester should listen to feedback from the customer and the colleagues, work
with the colleagues friendly in direction of the same goals, same idea. Team prioritize what we
should do so I think the process is good and always try to listen to the feedback, try to move
forward and improve the group's dynamics.”

One of the principles of Agile manifesto states: “Individuals and interactions over

processes and tools” (Martin, 2003). This was confirmed by the ideas of the testers in Cybercom.
They expressed that use of Agile methodology improve communication between the developers,
testers and customers, therefore, Team can respond easily to customers feedback and can handle
both developing and testing. For instance:

Tester 1: “[...] Cybercom choice of Agile software development is that it makes
communication with other testers, developers, and customers simpler; for instance, the
development team can respond to customer feedback more quickly.”

6.2. The importance of automated testing usage and its ‘Dos and Don’ts’

The findings in the section of the importance of automated testing usage and its ‘Dos and
Don’ts’ were obtained from the data sets and analyzed. They resulted in the two themes Automated
testing tool features and Various testing tools. This theme could positively affect the quality of
companies’ products by effective implementation of Agile tests.

6.2.1. Automated testing tools features

There were two findings in this theme including the advantages and disadvantages of
testing tools, after asking the opinions of testers in Cybercom regarding these themes, it became
clear to the researcher that the advantages of using automated tools outweigh its disadvantages.
Tellingly, 1 did not get any contradicting answers from the four testers.

The interviewed Agile testers in Cybercom stated that Automated testing tools are quite
effective and helpful, according to Agile test teams. However, whether to use them or not depends
on a number of factors. First of all, teams should know the purpose of the current test. There are
certain types of projects which require Automated testing because manual testing takes a great deal
of time and also because customers are known to change their minds often. To deal with the latter,
for instance, JCAT, a widely used Automation tool, is a flexible, unique, and very fast application
that, fortunately, is not very a centralized and could be implemented on different platforms.
Furthermore, JCAT meaningfully reduces the implementation time of tests. For instance:

Tester 4: “[...] What makes JCAT superior to other similar tools is that it can operate on
different platforms, has a unique structure, and is suitable for Java script. This software collects
all the logs and compares them easily. It also provides better performance in terms of test
execution.”

Agile testers in Cybercom believe that Testing Tools do have some negative points as well.
For instance, JCAT takes more time to finish, is a little complex and does not help much in finding
bugs, is a little slower than similar applications, and requires a great number of details as input. It
is also tricky when it comes to configuring nodes before starting the test. For instance:

Tester 3: “[...] configuration which is not easy to understand, especially when all parameters
come from TGF. It is also a complicated affair, having to configure the nodes before starting the
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testing process.”

6.2.2. Various testing tools
Cybercom testers use JCAT and TGF because it is based on JavaScript. There are also

times when it is the customers who determine what tool or programming language they would like
to see the company use to develop the product they have ordered. On the other hand, a decision
has to make as to whether it is more suitable to go with manual testing or automated testing.
Normally, Cybercom testers revealed, the team execute the test with JCAT, and send the outcome
of the test to TGF. For instance:

Tester 4: “We use TGF and JCAT for automated testing. Specifically, TGF is used for
Performance testing and JCAT for Operation testing.”

6.3. Types of Scrum-based Agile tests and their implementation

The findings of the theme Types of Scrum-based Agile Tests and their implementation were
obtained from the data sets and analyzed accordingly. They include the significance of Scrum
method, Various Scrum tests selection, and Agile tests in an actual performing. This theme is
characterized by a great deal of variety and examines what types of tests are performed in order to
address and resolve all the problems observed during a sprint. However, each Agile company
prefers to use the types of tests that they deem more effective in order to enhance their
implementation quality and detect bugs more easily and quickly.

6.3.1. The significance of Scrum method

There were two findings in this theme such as Method of choice and Technical debt which
were developed Scrum method. It means that in Scrum method everything has planned and can
handle project in good direction. I did not see any contracting answers between these themes and
related the technical debt is emerged between answer of one of the testers.

The four interviewed testers believed that Scrum is a process with short sprints and thus
suitable for parallel projects. One of the testers also stated that scrum is good for planning. This
seems true enough as one of the characteristics of Scrum is that the requirements are clear at the
beginning of each sprint and fixing the bugs occurs during sprints. If the discovered bugs are not
fixed, the team may run out of time and miss the deadline. In this case, the test team should inform
the product owner and request that the current part be implemented during the next sprint.

The testers believed that Scrum has the ability to support pair programming and knowledge
sharing. The Team is also required to be self-organizing and work cross-functionally. Based on
these reasons, Cybercom has chosen to use Scrum. For instance:

Tester 2: "[...] Many projects are interconnected with each other, or at least some of their
features are related to each other. Actually, we have an effective way of handling these connections
through Scrum which consists of short iterations to reach our determined goals. We engage in pair
programming and share our knowledge with one another.”

6.3.2. Various Scrum tests selection
There were three findings in this theme which help understand what types of scrum tests
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are performed in Cybercom. The answers of the four Cybercom testers were similar to each other,
although tester 3 provided more information with regards to the type of tests used in the company.

According to the interviewed Cybercom testers, one team runs Integration testing and
Regression testing, while the other team carries out Functional testing, Capacity testing, System
testing, Exploratory testing, Session-based testing and Performance testing. Should any bugs or
other issues be found during the testing process, as is often the case with continuous integration
testing, testers write a failure report for the development team based on which efforts are made to
try and solve the issues. This process continues until the test team is absolutely convinced the
product is free from bugs. At this point, the test manager receives the product from the tests team
and checks everything once again. If the test manager gives the all-clear for product release, the
release team runs Acceptance test in order to verify its quality and deliver it to the customer. It
must be mentioned that, in an Agile development team, because the development team works in
tune with the test team, developers could never get ahead of testers: in Agile methodology, no
feature is ever considered finished until it has been completely tested.

6.3.3. Agile tests in an actual performing

This section deals with three findings: performing the tests, implementation of different
test cases, and product validation. With regard to the theme of product validation, the interviewees
expressed different opinions. Two of the interviewed testers stated that problems do occur in test
validation, but the other two disagreed and insisted no further problems are seen after all the tests
are carried out.

According to Agile testers at the company, implementing tests in Cybercom is done as
follows: after the sprint planning, the requirements are determined, and the developers begin to
design the codes and also write basic unit tests in order to make sure no bugs remain in the system.
The developers then pass the codes in full to the test team. Two test teams, each consisting of two
testers, work in parallel. In Cybercom run, tests are performed both on the hardware and software,
however, the company admits that more focus is allocated to software testing.

Testers in Cybercom has a one idea that they should pay attention to different types of test
cases and these test cases perform automatically and continues integration happened in order to
reduce the time of implement test, leads to go the project to forward.

Product validation is an essential step for a test team. Some of the interviewed testers
asserted that when the team tests everything properly, they almost never face any problems when
validation is in progress.

Tester 4: “[...] the extensive tests carried out on test cases ensure no bugs remain in the codes.”

However, there were testers who disagreed with this revelation.

Tester 1: “[...] The other problem is related to crashes. Crashes are bound to happen once in
a while in real networks and there is not much testers can do to prevent them.’

’
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7. Discussion

Despite the small data set from the Semi-structured interview, there is interesting diversity
in results. After the interviews with the Agile testers three central themes emerged that indicated
the main factors that influence the Agile testing implementation in the view of Agile testers in
Scrum framework including (1) The importance of Agile testers’ skills, (2) The importance of
automated testing usage and its ‘Dos and Don’ts’ and (3) Types of Scrum-based Agile tests and
their implementation.

The importance of Agile testers’ skills, include details involving Testers’ qualifications in
accomplishing their determined roles in the right time as well as Testers’ tendency and their
Reasons in using Agile methodology. Within this theme, the importance of testers proficiency were
emphasized throughout the interviews, with the interviewed testers pointing to testers’ skill in
performing Agile tests and in removal of bugs as crucial components in successful and; accurate
testing. These findings indicate a remarkable focus on the attitude of testers. It seems that the
questions of skills an underrated and under discussed matter despite its rather vital role in the
improvement of the team's performance in general. Based on what was discussed in the second
chapter named background of Agile testing application and as per Crispin and Gregory’s (2009)
assertions, Agile testers are always on the lookout to acquire any new skills, tools, and practices
that could potentially help them gain a better understanding of the customers’ requirements among
other things, and consider it an unbending rule to never forget that “Without the attitude, the skill is
nothing” (Crispin & Gregory, 2009). Considering the importance of Agile testers, the findings of
this research is in line with the findings of Puleio (2006) and Nidagundi and Novickis (2017) that
assert that expert Agile testers in Scrum teams increase the cross-functionality of the Agile team.

The second theme that emerged from data analysis is the importance of automated testing

usage and its ‘Dos and Donts’. An important point to consider in this category was the features
of Automated Testing tools. This finding covered both positive and negative features. Moreover,
positive features of automated testing tools are outweighed by negative ones. As Berlowski et al.
(2016) assert that some of the advantages of using automated testing include higher test execution
speed, higher efficiency, reduced time and costs, and eliminating the need for human intervention.
Another interesting point in this theme was related to testing tools, referring only to a few targets
set by Cybercom. This might mean that testers focus on other ventures as well. In chapter two
(background of Agile testing application), Crispin and Gregory (2009) underline the importance
of implementing automated tests in Agile testing quadrants. Quadrants 1, 2 and 4 provide quick
access to the information and enable the team to carry out troubleshooting equally quickly by
performing automated testing and run it multiple times to ensure no further complications remain.
In quadrant 1, tests are performed manually and therefore need human control. In addition, it seems
there is no competition when it comes to performing the tests. In short, the findings of the present
study support Vishvadeep Tripathi and Arivnd Kumar Goyal (2014), Jakobsen and Johnson
(2008), Elallaoui et al. (2016), Berlowski et al. (2016) , Butgereit (2018), Manu GV, Namratha M,
and Pradeep (2015) that strongly tend to use Automation testing.

The third theme that is the most important finding of the study, if one could put it that way,
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were within the Types of Scrum-based Agile tests and their implementation , which consists of
details about implementing Agile tests in Scrum teams from the view of tester. The findings, as a
whole, imply that Agile tests may be used to accomplish a variety of goals, and that the tests
implemented in Cybercom (such as Unit Testing, Exploratory Testing, more.) and their functions
are many and quite varied. For instance, implementing Session-based Testing and Exploratory
Testing in tandem as a cohesive testing solution has been proven to help improve the quality of
testing process in Cybercom. Findings of the present study is in line with the findings of
Vishvadeep Tripathi and Arivnd Kumar Goyal (2014 ) and in contrast with Sumanth Yenduri and
L.A. Perkins (2006) that indicated how using test-driven development approach enhances the
quality of developed software and its productivity. Unlike Sumanth Yenduri and L.A. Perkins
(2006), Testers in Cybercom claim that these type of test need more knowledge. Furthermore,
these tests are time consuming and they do not tend to use these types of test in their projects.

Crispin and Gregory (2009) state that organizations tend to make use of all the
aforementioned quadrants (introduced in this study) in performing their tasks. Moreover, because
Cybercom’s experts are not completely certain about all the requirements at the beginning of the
process and implement tests on drive coding, these quadrants could help the teams devise a precise
testing plan and make sure that all requirements are met at the end. It must be mentioned again
that the findings of this particular research are only based on the practices promoted by Cybercom
Group, and it is clear that other companies might perform Agile tests in quite different ways.

When gathering the data through interviews with the testers of Cybercom’s two Agile
teams, the pre- conceived questions were filtered based on the research topic and, in the end; all
four Agile testers in the teams were interviewed. Unfortunately, testers and developers of other
Agile companies declined to share their opinions and experiences in a formal context. Thus, the
number of interviewees and thereby the number of topics covered by this study remain somewhat
limited. On another note, because finding other interviewees, conducting interviews, and
performing in-depth analysis on the findings within the determined timeframe were massively
time-consuming tasks (even with the current, admittedly limited data), the author ultimately
decided to stop the efforts to expand the research scope. However, it should also be said that having
small data to work with, in retrospect, is not without certain advantages; chief among said
advantages is the fact that the interviews could be performed less stressfully and more
comprehensively (in spite of the accent of two testers that was a little difficult for me), while the
results could be analyzed with extra care, patience, and accuracy, likely leading to more reliable
results in general.

The themes, in any event, demonstrate that the four interviewed Agile testers put the most
emphasis on common themes, namely, the Roles of Testers, Testers’ tendency and their reasons in
using Agile methodology, Various testing Tools, and Agile test in actual performing. It seems
important to remember that Agile testing, this core element of Agile methodology Crispin and
Gregory (2009) is where the methodology truly evinces its advantages and distances itself from
the competition, with its greatest strengths being the insistence on adaptive planning and the
capacity for constant improvement and elimination of any and all defects (Martin, 2003).
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Adaptive planning is a crucial component of Agile methodology and, especially, is given
particular emphasis in Scrum. Adaptive planning is what sets Agile methodology apart and gives
it its competitive edge. According to Sawhney, “Scrum and other Agile methods recognize...that
software development is evolutionary and creative” (2010). This mode of planning recognizes the
need for devising a plan as per usual, but, as Cohn points out, it also acknowledges that once work
starts the plan is bound the change and, thus, the plan needs to reflect the new knowledge generated
by the change. For adaptive planning to be effective teams must be able to work off a prioritized
backlog, have close collaboration with the customer to monitor and track the work in progress in
real-time, deliver a working, tested increment at the end of every iteration, understand that the
direction will inevitably change and the team is expected to respond accordingly, and finally,
maintain consistent staffing (2006).

Despite the overall positive impact of Agile methodology and the extensive literature on its
advantages, it would be unrealistic and simplistic to claim that Agile is all benefit and no harm—
or cost. There is extensive research within the literature as to what are mooted as the limitations
and drawbacks of the methodology or otherwise the difficulties it may cause. Turk et al. (2005)
mention a number of limitations in Agile processes which, although evidently immitigable, are
disadvantages nonetheless. These include: limited support for distributed development
environments, limited support for subcontracting, limited support for development involving large
teams, limited support for building reusable artifacts, limited support for developing safety-critical
software, and limited support for developing large and complex software. Fridman (2016) also
cites a number of practical drawbacks for the methodology, by attributing less predictability to it,
its need for more time and commitment, greater demand from developers and clients, its lack of
necessary documentation, and the possibility that projects could easily fall off-track if proper
measures are not taken. The cited disadvantages dictate that it is essential that developers or
organizations weigh up their options i.e. other methods before making a choice with regard to their
development methodology, as no methodology is perfect and each may be suitable to a specific
type of project.
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8. Conclusion

In this section, a summary of the findings of this thesis regarding the important factors in
the Agile testers’ perspective for the successful Agile testing implementation in Cybercom is
presented. A number of suggestions that may improve the quality of Agile testing in the future
projects are also included.

This study presents a detailed description of the Agile testing methodology and explains
about important factors for successful Agile testing implementation in the view of Agile testers in
Cybercom as a company that uses the Agile methodology with Scrum framework. This is in
keeping with the author’s predefined objective of the research, which was to provide a list of
suggestions regarding Agile testing tend to increase the overall efficiency in the future projects,
and perhaps even in the projects that are currently in progress. The way to accomplish this
objective was conceived in the form of an investigation of these factors in a real-world company
which prefers and utilizes an Agile framework as its method of choice on a daily basis. In the
chapter on literature review, articles related to some aspects of Agile testing and Scrum team were
examined in order to provide some necessary background information about requirements of Agile
testing in Scrum teams and current trends in this methodology. The most recent relevant research
works, which are in general in favor of Agile testing, were introduced.

This research, in fact, was of the explorative type, had a real-world organization as case
study, and made use of thematic analysis. Data collection was done through semi-structured
interviewed with four expert testers in Cybercom Group. The interviews were semi-structured in
order to provide more flexibility and obtain more information about the processes associated with
Agile testing. Moreover, deductive coding was performed because we are already familiar with
the concept of Agile testing and thematic analysis, hence the author could closely monitor the
analysis process and find a reliable answer to the research question. In the analysis section, three
categories were presented, each of which contained a number of themes.

8.1. Answer to the research question

Following thorough data collection and investigating the implementation methods in
Cybercom, the research question “what factors are of paramount importance in the view of Agile
testers for successful Agile testing implementation in Scrum framework?” may be answered
briefly, in three parts, as follows:

The first part of the answer to the research question is that the importance of Agile testers’
skills should be utilized in a way that best helps prevent test failure; something which, in turn,
motivates Agile testers to do even better in future undertakings. Agile testers are expected to
always be ready to perform tests and find bugs rapidly. One interesting idea that came up during
the interviews involved cross functionality and pair programming, which also serve to increase the
motivation and effectuality of Agile teams. In addition, skilled testers with more experience may
prove invaluable in improving the quality of testing processes and preventing testing failures.
Though testers’ main responsibility is performing tests, they should also have an appropriate
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attitude in order to establish better communication with other team members. In addition, they
should not shy away from sharing their knowledge in team efforts, and preferably work in pairs,
as such activities may only lead to increased competence within the team (Crispin and Gregory,
2009). It is essential to note that the developers of Agile development teams must have sufficient
knowledge as to the principles of Agile testing, in the same way as expert testers who are expected
to have a complete understanding of development practices (Crispin and Gregory, 2009).

The second part of the answer is that it is imperative to investigate the importance of
automated testing usage and its ‘Dos and Don’ts’ for most scrum tests and to make efforts to
implement automated testing from the beginning of any project. Automated testing should be
implemented by Agile testers in Agile development teams, while continuous integration should be
performed regularly in order to make sure the new code does not disrupt the functionality of the
old code. This leads to reduction in the required time for regression test (Schwaber, 2004). Indeed,
automated testing does not eliminate the need for manual testing; the latter is useful when there
are no changes in test cases or features. Automated testing and manual testing go hand in hand, as
it were, until such a time as the assignment is completed successfully (Schwaber, 2004).

The last part of the answer is related to types of Scrum-based Agile tests and their
implementation. With the use of Scrum testing, for instance, Exploratory testing and Session-based
testing have proven to be effective techniques that could help improve the quality of System testing
and Integration testing performed by the test team, and to make more informed, assured decisions
regarding the implementation of Agile tests (QASymphony 2018). There are, in addition, several
types of Agile tests in order to eliminate test failure and enhance the quality of products as well as
customer satisfaction. Exploratory testing, for instance, is a type of test designed to improve testing
practices, thus reducing the implementation time of tests and therefore delivering the product in
timely manner (QASymphony 2018). The findings of this research are the result of meticulous
empirical work and purposeful literature review.

8.2. Suggestion

Although this is a relatively young field in software development and the majority of
developers are, as expected, young as well, the research findings compel this author to firmly
recommend to companies active in Agile software development to look for skilled testers with
more experience when hiring their staff. Experienced testers often prove invaluable in delicate
situation by improving the quality of testing processes and preventing testing failures (Crispin and
Gregory, 2009). In addition, such seasoned technicians tend to voice their opinion more openly,
invariably expressing what they believe may be the most efficient solution to maintain or improve
the team’s testing capabilities. Importantly, experienced testers do not forget to keep up with the
pace of the latest advancements in the field, too. They know how to form an effective working
relationship — including effective communication — with the development team in order to help the
organization deliver on all fronts, especially in terms of product quality and customer satisfaction
(Crispin and Gregory, 2009).

Based on what Cybercom testers had to say, Automated testing should be implemented
more resolutely in order to prevent — or better yet, to eliminate — failure in Agile teams. The process
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could start from the beginning of the sprint and, most tangibly, reduces test implementation time.
This researcher suggests that in addition to allowing several repeats of each test and improves the
quality of products to meet customer expectations, Automated testing also increases the motivation
of testers and causes them to escalate their efforts in reaching a certain objective, give their utmost,
and ultimately be satisfied with their achievement (Schwaber, 2004).

There are other prevalent testing solutions in Agile companies that could also be
implemented to prevent failure in systems, Exploratory test, Performance test, Capacity test,
Regression test, Session-based test and Functionality test are a few of such solutions. In addition
to having the aforementioned types of tests, which help improve the quality of System Test and
Integration Test, this author also suggests that the peace of mind that testers feel after a successful
implementation of an Agile test, which is always followed by product delivery, is also beneficial
from a psychological standpoint. According to QASymphony.com (2018), such a sense of
reassurance enhances the testers' motivation and self-confidence.

8.3. Experience of research

During the interviews, the author faced a number of challenges. The heavy accent with
which two of the interviewed testers spoke English made what they said quite difficult to
understand; therefore, a great deal of time was spent on clarifying what was being said so as to
make sure everything was recorded accurately. The second challenge was related to the answers
regarding product validation which were frankly confusing and, at times, contradictory. However,
with the help of the interviewees, the answers were double-checked through a time-consuming
process and the contradictions were ultimately resolved. The third issue involved a noticeable lack
of information concerning the details of Acceptance testing. Had more data been supplied by the
testers on Acceptance Testing, a more accurate data analysis could have been included in this
research. Finally, it was quite difficult to stop the interviewees’ frequent digressions; they spoke
about new subjects which were mostly unrelated to the author’s questions. Had these challenges
not surfaced that often, as they did, it is the author’s unshakeable conviction that a much better
final outcome would have resulted.

8.4. Further research
In this section, the author underlines areas upon which further research may be needed in
order to build on and complement the findings of the present study.

In order to prevent duplicate research in the future, a possible solution may be to choose a
subject out of the range of this study. The readers are also advised to come up with new ideas even
though they may go through a similar path and use similar methods on their way to achieving their
objective (Ford and Mohapatra, 2011). Given that this study focuses on the Swedish company
Cybercom, this author believes it would be a good idea for future research work to find companies
active in the same field in Sweden and find out how they, the other companies, perform Agile
testing and what different methods they employ so as to form a clearer understanding of the subject
and, indeed, to come up with ways of potentially improving the existing methods and practices.
On the other hand, given the fact that some companies still prefer to work with the traditional
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Waterfall method, it would certainly be interesting to inquire as to what makes them continue to
rely on Waterfall, and what developments, if any, could cause them to change their mind. Future
research, furthermore, could focus on other, even starkly different software development methods
and platforms. An interesting experiment in this regard may be to set out the same objective for
two or more groups of software developers and assign each group a different software development
method, so as to be able to compare the final outcome in terms of time, cost, precision, etc.

As may have been noticed, the findings of this research demonstrate a sort of expandability
found in many fresh approaches and could lead to future research with the aim of making fresh
advances across this relatively young field. This author certainly sees room for improvement and
progress here, as there are often ways to transform the current methods of Agile testing in Scrum
or other platforms toward faster, more efficient ones. This paper, it is hoped, may be regarded as
a foundation on which to build future research work.
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Appendix A : Interview questions and answers
General information

Why do you use Agile methodology in Cybercom?
Tester 1

We use Agile because in Agile everyone has to do everything; everyone should do everything. We like
family, so as Agile developer and tester you should do whatever. In Agile testing we do testing normally,
but | don’t know, Agile is more comfortable. Like, if design team are busy the test team help them. We
support and help each other. We follow the principle of Agile methodology. Cybercom is a consulting
company and work for different companies [clients, ed.]. For Agile testing, we define goals for three weeks
and try to get the goals based on what customers say. So, we feel like working fast, we talk and meeting
with other tester easy and we discuss to each other and try to solve problems.

Tester 2

Customers change their idea often, yeah? And | think Agile and scrum are good for doing this kind of
project; flexible and everything. Also, tester should listen to feedback from the customer and the colleagues,
yeah? We work with colleagues very friendly and in direction of the same goals, same idea, same style,
yeah? Team gives priority about what we should do so | think the process is good and discipline is great,
we always try to listen to the feedback, we try to move forward and improve the group work.

Tester 3

| started here four years ago. | remember it was decided then to have Agile teams in Cybercom office
because I guess it is important for our clients their feedbacks and our clients want from us to do Agile
method to support clients’ work. They, I mean clients, want a team that handles developing and testing in
the same team and to do great job, you know, so we have this cross functional Agile teams and we have
two teams and in each team we have three roles: testers, developers, scrum master. so that makes the
developer develop the feature we can both develop it and test it with. That is the idea, the goal, and we
always do it great.

Tester 4

Agile method is popular because we can identify the task, we can do the task in shorter time and deliver day
to day, identify features in product backlog, understand and follow the progress. And these are not
everything good with scrum but this is what | can say right now. Testing also happens and that is the most
important thing in the Agile for that reason Agile methodology is popular and it has flexibility and
functionality.

What is your Agile method of choice? Why?
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Tester 1

Scrum! Scrum method is very good for Cybercom because we have many planning and actions with it. We
see that we have some issues, we have not long time, every three week we have iterations, you know,
iteration is part of sprint and we define some goals for sprint with iterations. | configure base band nodes
to different configuration and run some test for base band nodes. In sprint planning, we estimate features.
During sprint we try to achieve goals of scrum meetings. We set short goals for every 3 weeks, and we have
daily stand up meeting and team knows what we should doing and what other team should do and in review
meeting we deliver final product to customer. For that reason, scrum method selected. In daily stand up
meeting, you know, scrum meeting, we will get solutions easier. Also in sprint retrospective meeting
happened before the next sprint to begin [Retrospective meetings are held after finishing the latest sprint
and right before starting the next one, ed.]. In scrum, we analyze plan of every sprint complete and review
very much.

Tester 2

We use Scrum. Scrum is a little bit different from Kabana. But It is a process and process is always good
for parallel projects and we have many parallel projects. Many projects have relations and interconnected
with each other and some features have relations with each other. Actually, we have effective handling too.
Scrum has a short iteration for achieving the goals so it’s actually so quick. we have pair programming and
we share what we know because when colleagues know everything their colleagues know, it’s so easy and
fun to work.

Tester 3

Depends on the project, you know? So sometimes we use the Scrum or Kanban. Some projects are more
better for Kanban. For example, if you are doing a lot of trouble reports, you know, failure reports, and
correcting trouble reports, then it is more easier to use Kanban because you cannot really predict how long
time it gets [how long it takes, ed.] to fix the trouble report so it will be hard to use Scrum when we do
maintenance work on product and we care about our work. Now we are doing capacity and developing new
features less, so we must know how long features need to developing and to testing and to predicting the
duration so we plan better. We use Scrum instead because it is great and more fit for understanding the
tasks in a project. Scrum is Totally fit [suitable, ed.] when we have planning and we have from before a
priority of things [pre-determined prioritization, ed.]. When we do sprint planning we can so simple say
approximately how much we do in three weeks and scrum is the best to have a complete planning.

Tester 4

Scrum of course! Scrum tells you what activities you need to do on Scrum board, like identifying tasks,
features, they can be visualize on the board all of them, so everyone has clearly understand where we are
and what is blocking our work and what are issues and in case everyone need to focus. Also, Scrum tells
you which part of the project you should deliver in the end of a sprint, you know? So you have better time
management. Also, Scrum is great and it is effective when we identify details. Yeah, details are very very
important and in Scrum you care about that very much. Usually what we do is this: we get product backlog
that is set by requirements, so first we need to find out product backlog, okay? So, for example, in product
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backlog you have ten features, we identify very important things that we want to be ready for deliver to
clients, okay? So we have sprint and we should deliver some part of the product in a sprint. Usually in
Cybercom a sprint is three weeks and during the three weeks, we should do one feature. | have experience
of many tools and nothing is better to [than, ed.] Scrum.

Let’s assume it’s time to deliver the product to the client, but your work is not yet finished. What are you
supposed to do?

Tester 1

If team miss the time [deadline, ed.], you know, for all sprints we inform to PO [product owner, ed.] to do
the features for [during, ed.] next sprint.

Tester 2

If we want to improve our program or maybe we have the short time [lack of time, ed.], we should talk to
PO to continue what is not done in the next sprint.

Tester 3

If we spend time to repair a code and we can’t solve it before deadline, we need to continue for next sprint
but the PO must know and do [make, ed.] the decision.

Tester 4

When our team lacks time or should improve a part of product, we just work well on what we did to now
[we have done so far, ed.] and then for next sprint we ask more time to complete it and there’s no problem.

How do you perform Agile testing?

Tester 1

I am tester, okay? Cybercom designers design codes and they do unit test. Unit test is only test designers do
and we don’t. So they don’t perform all tests but in our part of testing we perform many testing and we
should understanding the code and features. We do stability test, if some features define limit base band,
we try to find crashes, and we test on the limit, we test every phases. After find crash or bug, we report to
developer and developer will solve bug etc. etc. Sometimes there are issues for hardware too, but designer
responsible is for code not hardware. About hardware problem, there is a lab team that its job is solve this.
Testers, you know, I am tester, we find bugs, okay? If we don’t have [find, ed.] crash or bug we deliver to
test manger and test manager deliver to release part. In that part, | mean release, acceptance test happens
and in end, you know, when everything okay and everything work well, you deliver product to customer.
But if we find the bugs, we write problem report for developers and they fix it. Design team and test team
help each other. In part of Agile testing we have unit testing that developers run, functional testing that
testers run, capacity and system testing run by tester. In unit testing developers don’t do complete test. They
test some feature, some change, etc. Test functionality really test for normal traffic and just load software to
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hardware, you know, we put the code and software in hardware to work, okay? If software is load or if it’s
not load, we tell to capacity and system team ‘“you guys wait, there is problem and we fix it soon.” Test
capacity really related to behavior of new feature in nodes. For example, how many user can connect to
nodes? You know and find capacity for one hardware [we examine and determine the capacity of each
hardware, ed.]. System testing find between different hardware, okay? You have one product and you want
to know what in each city they perform, problems, everything.

Tester 2

For Cybercom, I mainly work for clients. But everything is good because we have two design teams and
professional testers who mix in two design teams; the name of the design teams is “Santinear” and
“Spektera.” We do integration testing and Regression testing, we do capacity testing and Functional testing
and one team does the performance testing and system testing. After, releasing team do the Acceptance
testing. Mainly tests get done in Base band and it has a lot of blocks and a lot of paths and a lot of functions.
Actually, the base band is the core of telecommunications like 3G, 4G, 5G, Uplink, Downlink... So, let me
say like this: Designers write a unit testing and developers check it and pass the tests, yeah? After that we
deliver to the test team and they do specific test on it and two test teams work as parallel. Many parameters
are important for system testing and performance testing, you know, for example how many users,
requirements, subsystems, all of that. But system testing and capacity testing are different and work parallel,
yeah? In part of testing they have many activities in companies: for example, 3G, 4G, 5G and between them
has a good interface. Then we run system testing, performance testing, functional testing, feature testing,
that’s it. Acceptance testing is the last one, yeah? Last part of the testing. In Sweden we have three some
famous operator companies, yeah? We have Telia, Three (3), Tele2, Telenor and some more, yeah? But we
work with Three. This company has four pro [professional] testers too, like Cybercom, and they run the tests
most of them [mostly, ed.] by machinery and they often do manual. So, let’s say like this: if your telephone
doesn’t work, you can’t talk, yeah? So, you should have a good hardware before you have a software, yeah?
We have seven designers and two testers for in our teams. We run the automatic [automated, ed.] testing
for to save time and higher [enhance, ed.] the quality. Also, we have support team, yeah? Support team can
work with many consult [consulting, ed.] companies. Like my company, our company here, Cybercom, is
a consult company, yeah? In support teams again we divide to two parts: Software team and Hardware
team, yeah? Software, for example, uplink some features is in Canada, Poland, Beijing. Then we have
downlink is in Sweden, Baseband. For hardware part they borrow us [lend us, ed.] some equipments.

Tester 3

We are actually two teams and working in a same project and we have total four professional testers. So,
designers develop something and send it to the testers in the team and testers test it and give feedback to
designers and maybe they want to add some traces. | mean, if the crash or something has a problem then
they can go to the tester and ask ‘Please run again with this software, I added some trace.” And you know,
the testers do it again. The testers actually look at some codes or configuration of the nodes. Sometimes the
testers do manual testing too, sometimes they change a parameter in a base band or sometimes we can
change the system constants and we can do some things manually and then do some tests after. Integration
testing, regression testing, release testing does it [are done, ed.] by both teams. But it depends from where
the feature is in the development so two teams work parallel. And we do continuous integration, you know?
To reduce time of regression test. We don't do much functional testing, I think. I think capacity testing can

48



be in all the interfaces both integration because we try to have a different way, different modules. Actually,
we have a really large system in some client company, some small part here, then we delivering something
and delivering another part of the software and we increase the capacity. We do some integration testing
together with the other software; | mean, so maybe three or four different codes we write for base and then
we do the integration testing. And then also we do regression testing to see when we add something, we don't
lose the legacy capacity or it isn’t affected [affected, ed.] by the changes we make. So, still we actually need
to do regression testing for the capacity changes, too. I mean we do it to check legacy, you know? System
testing and Integration testing we do after we see what Exploratory testing and session-based testing brings.
Actually, Exploratory testing is also a very good solution for remove bugs as machinery. But TDD [test
driven development, ed.] and BDD [behavior driven development, ed.] we don’t run in Cybercom.

Tester 4

I work in two different projects, here and in Eriksson, too. One is the system testing area, but currently just
functional testing. In Cybercom developers develop the codes and then write basic unit tests and then they
have to write EBT [extended base test, ed.] in order to see the build and know the functionality changes. We
can push the codes to master (actual software) or Upgrades (up). After this part we have verification done
by testers and then we go to delivery and again we have up. The part of testing, actually we have different
testing methods to perform, for example in my team, testers get responsible for capacity testing, and area
of capacity testing in different country like Canada, Poland... every team in different countries have capacity
features to the test. We have continuous integration too. It is done automatically and has different
functionality and totally upgrades the package in testing part. This happens after the verification and after
we decide what features to test. On the other hand, some testing is done by clients, did you know that? And
we do not have access to them so we don’t know how they are. System testing is performed with the other
team. That’s usually how we do it.

What are the roles of testers?

Tester 1

Tester will have different roles: we define scope / define some test case for every nodes/perform test case.
scope means feature write by developers and tester need to understand the feature what it is and what need
to define and what testing we need to with that feature. Actually, experience of tester provides better situation
for testing process and detect testing failure. We keep all test cases in excel file, actually what test cases it is
and what are test cases step by step. it is easy for another tester what ding also. Actually, professional testers
assess the quality of the work. When tester find the issues write the trouble report and sent to developers.

Tester 2

I think it’s more free inside Cybercom about [when it comes to, ed.] sharing knowledge but I think
Cybercom has successful push and sharing knowledge with clients too. Also, we have pair programming, you
know, tester sits with designer and they work and the feedback is on the spot and we call it sometimes
synergy. We try to help each other. Actually, testers have a motivation to protect product from the bugs and
so we use the different types of testing to make sure no bugs are in code and anyone will [no one can, ed.]
find bugs. When the developers write the code, testers should define scope and define the test cases before
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designers deliver codes to you. We send feedback to the designers for them to solve or discuss the failure
part, yeah? Many communications between designers and testers happens and it’s very good because we
know everything our colleague knows with communication, meeting, talk, etc.

Tester 3

Testers have a very important roles in test teams, so we should have many skills and knowledge and
experience.

Tester 4

In Cybercom tester and developer work with each other and when testers find the bug we write reports for
developers and sometime have meeting and stuff with developers to get how to solve that. It is important
to understand the features and testing concepts. Testers support and help developers and vice versa too. In
my team, my college and me are testers and when we see problems we report to developers and we also do
other activities in test area. So, when we are supporting developers, we are doing testing on different clients,
projects, etc. and we do all that without problem.

Why do you not perform Test Driven Development and Behavior Driven Development testing?

Tester 1

Clients decide we use this or not, but most times we do not use this because it decreases code coverage.

Tester 2

TDD and BDD have some advantage and disadvantage but it depends of our assignment we [whether we
should, ed.] use this, yeah? And on the other hand it need experience very much.

Tester 3

Depends of our client, if they do not want it we don’t do it. but it needs more experience to do that, too.

Tester 4

Sometimes it takes more time and decreases level of code coverage. Clients don’t want it from us.
What test cases do you use?

Tester 1

Tester should know about test cases, and when developers write codes, we read test cases, most of them
wrote clients [are written by clients, ed.].
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Tester 2

We perform different test cases, all of them comes from clients.

Tester 3

We start to [with, ed.] configuration node and make sure node can run it. Then we check crash and solve it.
Then we use uplink, downlink, we validate again. We have some requirements in this, and we have

ten test cases that capacity should get them before we want to deliver the feature to client, and features add
time to cells in base band. If we have problem we go and want [get, ed.] help from a expert in download
data team. All clients give so much guidance to us, and it is great because if we can’t solve, we need help,
guidance, ideas, etc. for trouble shouting. We don’t see [deal with, ed.] the hardwares, we are just testing
softwares. So, we want to test softwares on a real hardware but you know, | said it, we do not test hardware
because test of hardware is with another team to do it. We should have a big picture about ten test cases
need to be verified for this feature and then we run automatic everything, like signaling test case, Ping test
case, Uplink test case, Downlink test case, UL/DL [upload, download, ed.] test case. When we done and
everything finish, deliver to test manager and test manger give us requirements and talk to client company.
Somebody is responsible for everything run true [flawlessly]. So, first, Capacity/Functional, then
integration. We don’t check all testing. Then System testing and release testing, this is when we check all
testing then other testing in [is performed at the] client company’s test teams. So, then we deliver to
customer a product and if they find problems, they write TR [Trouble Report, ed.] and send to Cybercom
team and we see the report.

Tester 4

Clients give us ten test cases, when developers write the codes, testers should double-check them to find
the bugs easier.

Could you explain Capacity testing and Functionality testing a bit further?

Tester 1

Functionality test we use for normal traffic, and to see how our software loads in hardware. Capacity testing
is connect to quality of new features work in nodes [relates to the way new features behave in the nodes,
ed.]. For example, we ask this question ‘how many users can connect to this nodes?” and capacity test
answer that very nice. For system testing, we review all hardware to understand how connects with
Exploratory testing like how different the product performance in case A and case B.

Tester 2

We use capacity test when upload software to hardware in order to know about speed. Functionality test
check the behavior of code functionality.

Tester 3

Both of them are useful for product, we use both of them to improve and check products better.
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Tester 4

In capacity testing we are responsible for measuring speed of upload and different parameters like speed of
download. For capacity testing, we check for example how many numbers of cells we have or how much
number of cells are increasing, we check base band of product, we check how many users connect to base
band, we check number of cell phones and number of users, and capacity. For functional testing we check
to make sure functional areas support all features, then we use real hardwares and on them we test software
to make sure features are working. Actually, functional testing is testing features, capacity is a feature and
it is not tested. Finally, we run functional test to actually test the functionalness of code and make sure it
works well.

How do you manage the situations where bugs are found?

Tester 1

If everything is fine we report to manager and deliver product to the release part. They do acceptance test
after they are sure no bugs deliver to customer. Testers check all feature to sure no bugs are in it. But if we
meet to bugs we write trouble report and inform to developer fast. You know, we’re very nice and friends so
we work friendly and work with each other and we work for fix the bugs etc. Acceptance test is for release
team when they go to deliver customers product. Release team check all features again, again, again, to sure
that everything is okay.

Tester 2

Actually, as | told before Scrum is best method really to find the bug and solve it. They ask us to do pair
programming for finding solution and it’s great. We work with team members and we don’t scare [are not
afraid, ed.] to say everything because examining all features, sometimes is surface. Many departments in
client company are in different country and maybe for debugging they have more time. The members of
the team can have a motivation to use the different types of the test because we don’t want any bug to stay
in system.

Tester 3

If we deliver something then find problem in it, we write trouble report to client company. If they want us
to do [make, ed.] changes, we try to solve it very soon.

Tester 4

We have a requirement sheet and a report sheet and on them we have to write test number. We run test
cases, okay? If it’s pass, it’s okay. But if a crash happened or a bug happened or function was broken, testers
write report for developers and developers and testers work with each other and work friendly. We should
have peace at work and respect the principles of Agile developers because it is very important and useful.

What are the problems you face regarding product validation?
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Tester 1

The main problem is something we call it ‘out of memory’ and designers solve this problem. Designers
check other block and if it has free space give to other part. Other problem is crash. If crash in real network
happened the nodes goes down and you do not do any things.

Tester 2

The main problem is the test case is not pass, reason can be in troubleshooting of hardware or software
reason, yeah? More than Fifty percent problem is the hardware because hardwares are not good enough and
they are very bery expensive in Sweden. So, the hardware problem has a bad effect on quality of the product.

Tester 3

if we have problems the we send it back to the designer, so they try to fix. Problem is mostly software
problems. Most of the problems happen when we do testing so for validation we see no problem. We test a
lot so we do not have many problems in validation, | think.

Tester 4

First developers perform test on software, after performing test we have the validation part and in this part
we do not have problems because many tests was already done and we fixed all of them.

Testing using different tools

What tools do you usually use for testing?

Tester 1

Doing test has two ways: one, automated testing that we use the JCAT tool that named Java coden
Automation tools. Two, manual test. We have different team for different way of test. We test software to
test things we should load to hardware. But, really we do the manual test depends on the model of project.
Automation tool repeat test and repeat test a lot and help tester performs test quickly, no need to human
interaction, you know? Manually test we do now and always automated test we do now again [we always
do the automated and manual testing simultaneously, ed.]. But from a different way of things [on the other
hand, ed.] testers have motivation to use automated test for implementation different models of test for repeat
test is very very easy automated. And we repeat integration very much to sure all codes, you know, available
because perform better for regression test.

Tester 2

We perform the testing machines with JCAT tool to remove failure and improve quality of product
according with customer expectation, yeah? We will find stable and upgrade packages. And clients say the
framework [determine the framework, ed.] for writing the test case and JCAT is not editable. Client
companies have testing team too and the test engineer in the client company writes the test cases and send
for us. | said this: we can’t change and modify main tasks, just change or edit the input. The JCAT machines
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show with a flag to you that test is done successfully or not. If flag is red, we reject it and report to the
designers.

Tester 3

For node testing we have some clients tools like TGF [Transforming Growth Factor, ed.] for integration and
regression testing. It is automated testing, you know. TGF collect data from JCAT and put it in a web page/
TGF starts some JCAT and TGF controls some parts. JCAT executed the test and sends back result to the
TGF web page. It’s complicated.

Tester 4

We use JCAT and TGF as a automated testing. JCAT is good for operation testing, automation basic
structure. TGF performs the tests and it is actually the testing operation of JCAT. We think that using
automated testing can be useful for parallel projects because it has conditions that help very hell.

What are the advantages of your preferred testing tool?

Tester 1

JCAT is flexible, you know, very flexible because usually for JavaScript and we define test case for java
scriptand it is easy for we write test case because we have this support functions and many different times for
use of cases.

Tester 2

It is centralized and work so very fast and 99 percent of the work so yourself do not need more spend time
to write test cases. You can also change different parameters to run tests so quicker.

Tester 3

We have manual and automated testing, okay? For automated testing, we don’t need the human especially
when the test repetition a lot [needs to be repeated many times, ed.] and this type of testing increase
efficiency and test coverage, okay? Automated testing shorter [shortens the, ed.] time implemented test and
reduce the cost very much. I am a tester so | find the motivation to use the automation tools and different
kinds of tests.

Tester 4

It can be performed on different platforms, it’s unique, it’s really suitable for java script. It collects all logs
and compares logs very easy. Generally, it gives better performances for test execution.

What are the disadvantages of your preferred testing tool?

Tester 1

JCAT is very hard sometimes. You know, not easy to track it [it is difficult to monitor all processes with
JCAT, ed, ] and sometimes spend more time so it is good but yeah, this part very hard.
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Tester 2

JCAT is a little slower.

Tester 3

I work on node testing on hard wares, you know. Node testing is small testing for whole system. So client
company decide for me and this tricky part: configuration of things and it is not so easy to understand where
all the parameters come from TGF. Sometimes for fault values we cannot change, it is very tricky for
configuring of nodes before starting tests.

Tester 4

In my opinion, JCAT is a little complicated and only use it for special client. It's not widely used, needs all
details and so many things.

Release section
How do you perform Acceptance testing?

Tester 1

Release team do acceptance test, we don’t do. They check features again to sure no bugs happened because
it is very important and no bug there is in code. Test manager when receive the product, check all things
again to no bugs find, check again, check again. But if test manager find bugs, he send back to us so we
solve it very fast.

Tester 2

Testers of release section use acceptance testing because they wanna be sure it doesn’t have no bugs. They
perform tests not based on the customers want. If they find bugs, they write trouble sheet and send for us.

Tester 3

In release section, they use acceptance testing. Normally they check all things in sections until be sure no
bugs stay. If they find error so inform us to remove it.

Tester 4

Acceptance testing in Cybercom is the duty of release section. They do a final double-check before
delivering the product to customer. Test manager should check everythings before deliver it to release
section.
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