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Requirement prioritization is a crucial process in Requirement Engineering
which can contributes to project success. There are several requirement
prioritization techniques practiced in Scrum-Agile environment. However,
selecting an appropriate technique which can satisfy a quality factor such as
scalability, effectiveness and efficiency can be difficult. Besides that, this
technique becomes too difficult, if the stakeholders are distributed in different
places and moreover, most of stakeholders tend to neglect this activity
because they are busy with their routines and sometime they thinks this
technique are too complex to be executed. In this study, we discusses
strengths and weaknesses of the existing prioritization techniques and we
also proposed a hybrid requirement prioritization technique which a
combination of cumulative voting and Volere techniques, called a VoVo
technique. The VoVo technique offers a structurally guided prioritization
technique which can encourage user participation in prioritization process
and also can mitigating the scalability issues especially in geographically
distributed project. This hybrid technique is using 2 tiers prioritization process
where in the first tier, the prioritization will be done by stakeholders while in
the second tier requirements will be prioritized by an experts usually a scrum
master or project manager. In the first tier, VoVo offers a simple and fun
prioritization activity which can attract client to participate in this activity. It
has been embedded in web based task management tool (scrum board)
where are accessible in world wide. In the second tier prioritization activity,
there are a several cost-risk factors shall be considered by an expert and
also each factor will be weighted based on his/her justification. These cost-
risk factors and weights maybe different for each project. The priority rate will
be calculated quantitatively and the requirement which have highest rate will
be displayed on the top of requirement list. This web based task management
tool been evaluated through evaluation survey which been addressed
directly to scrum practitioners. Its suitability and effectiveness in managing
and prioritizing requirement in Sprint Backlog will be measured based on
\%



testing and evaluation survey feedbacks. Hence, we can conclude the
stakeholder’s participation in requirement prioritization is important and
based on evaluation survey feedbacks, proved the VoVo technique is
suitable to be used for managing and prioritizing requirement in Scrum
project.



Abstrak tesis yang dikemukakan kepada Universiti Putra Malaysia sebagai
memenuhi keperluan untuk ijazah Sarjana Kejuruteraan Perisian

Oleh
CHE SUHANA BINTI CHE WIL
FAKULTI SAINS KOMPUTER DAN TEKNOLOGI MAKLUMAT

Proses pengutamaan keperluan merupakan satu proses penting di dalam
kejuruteraan keperluan yang mana dapat menyumbang kepada kejayaan
sesebuah projek. Terdapat beberapa teknik pengutamaan perisian yang
dipraktiskan dalam projek Skrum. Walau bagaimanapun, untuk memilih
sesuatu teknik pengutamaan yang dapat memenuhi faktor-faktor kualiti
seperti skalabiliti, keberkesanan dan kecekapan adalah sangat sukar. Selain
itu, teknik ini akan menjadi lebih sukar dilaksanakan jika pelanggan-
pelanggan projek berada di tempat yang berbeza. Tambahan pula,
kebanyakan pelanggan cenderung untuk mengetepikan proses
pengutamaan ini, ekoran kesibukan dan juga mereka berpendapat bahawa
teknik pengutamaan keperluan adalah sangat kompleks untuk dilaksanakan.
Dalam kajian ini, kami membincangkan kelebihan dan kelemahan teknik-
teknik pengutamaan yang sedia ada dan juga kami mencadangkan satu
teknik pengutamaan hibrid, yang merupakan kombinasi teknik pengundian
terkumpul dan Volere yang dinamakan teknik VoVo. Teknik VoVo adalah
satu teknik pengutamaan yang berstruktur yang mana dapat menggalakkan
penglibatan pelanggan dalam proses pengutamaan keperluan dan juga
dapat mengatasi masalah skalabiliti terutamanya bagi projek yang teragih.
Teknik hibrid ini menggunakan dua tingkat proses pengutaman yang mana
di tingkat pertama, proses pengutamaan dilakukan oleh pelanggan
manakala di tingkat kedua, proses pengutamaan akan dilakukan oleh ketua
Skrum atau pengurus projek. Di tingkat pertama, VoVo menawarkan proses
pengutamaan yang ringkas dan mudah difahami oleh pelanggan yang mana
dapat menggalakkan mereka untuk melibatkan diri dalam aktiviti
pengutamaan ini. Teknik hibrid ini dibenamkan di dalam alat pengurusan
tugas yang berasaskan web (papan Scrum) yang boleh dicapai di seluruh
dunia. Di tingkat kedua aktiviti pengutamaan, terdapat beberapa faktor kos-
risiko yang perlu dipertimbangkan oleh pengurus projek dan setiap faktor
tersebut akan diberi pemberat yang bersesuaian mengikut pertimbangan
mereka. Faktor-faktor kos-risiko ini adalah berbeza bagi setiap projek. Kadar
prioriti akan dikira secara kuantitatif dan keperluan yang mempunyai kadar
prioriti yang tertinggi akan dipaparkan di kedudukan teratas di dalam senarai
keperluan. Alat pengurusan tugas yang berasaskan web ini akan dinilai
menggunakan kaji selidik yang dituju secara terus kepada pengamal-
pengamal Skrum. Kesesuaian dan keberkenananya dalam mengurus dan
mengutamakan keperluan dalam tunggakan Sprint akan diukur berdasarkan
\'l



pengujian dan maklumbalas kaji selidik penilaian. Diakhir kajian ini, kami
dapat menyimpulkan bahawa penglibatan pelanggan dalam proses
pengutamaan keperluan adalah sangat penting dalam pembangunan
sesebuah projek. Selain itu, berdasarkan maklum balas yang diperolehi
daripada penguji-penguji berpengalaman dalam metodologi Skrum,
menunjukkan teknik VoVo adalah sesuai dan berkesan digunakan untuk
mengutamakan dan menguruskan keperluan di dalam sesebuah projek
Skrum.
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CHAPTER 1

INTRODUCTION

In the last few decades, IT researchers had tried to investigate the cause of
software project failure and they had identified that one of the causes is
related to the Requirement Engineering (RE) process. RE has the highest
influence on the quality and success of the final software product and also
known as one of key process in software development lifecycle. In general,
RE means the process of defining, documenting and maintaining the
software requirement (“Software Engineering, Requirement Engineering
Process,” n.d., para. 1). Those activities can be specified into requirement
elicitation, requirement analysis, requirement specification (documentation),
requirement verification and validation, and lastly is requirement
management. Aside from that, RE also can be defined as a collection of
methods and techniques used to determine stakeholder’s expectations and
needs for the new or upgraded software product. It also fully aware of
different features and limitation of the software to-be developed (Batool et al,
2013). RE can enhance the software development process by providing the
best choice of alternatives which can satisfy the multiple goals required by
multiple stakeholders (Abou-Elseoud, Nasr & Hefny, 2016). Previous

researchers also had acknowledged that RE process is a core process in the



software development which emerge throughout the development phases. It
can effects the product’s quality, production cost, development duration and
risk if not being implemented correctly and also can causes the delivered

product did not meet the requirement or satisfy the customer’s needs.

The requirement prioritization, in other hand, is a technique used by software
developer to determine the sequence of requirement to be implemented in
order to meets the needs of stakeholders. Besides that, it also being used to
resolve conflict between stakeholders, and to identify the major requirement
which can effecting the project success. All the stakeholders (customers,
developers, sponsors, etc.) should participate in this process so that, they
can compromise about the product release and to avoid the missing
requirement during the development process. In scrum-agile, requirement
prioritization is crucial in order to determine the product release for every
sprint. In other words, this process helps the developer to determine which
requirement to be implemented in early or which requirement can be delayed
for later stages especially when there are limitation such as time constraint,
and limited project’s resources. In those situations, it is impossible to
implement all the requirements requested by the stakeholders. Sometime
developer do not know which requirements are most important to customers
and which can give a huge impact to their business value. Besides, there are

also some customers who are too ambitious about product requirements in
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order to achieve their business objective without considering other
development issues such as project resources and technical issues. They
also cannot make a wise decision due those constraints associated with the
certain requirements. That is why the requirement prioritization is crucial and
plays an important role in software development process especially in scrum-

agile environment.

1.1 Problem statements

Most of the existing Requirement prioritization techniques are neglecting the
scalability issues.

The term of scalability is used to refer the size (number) of requirement (
Hudaib, Masadeh, Qasem, & Alzagebah 2018). The software project with the
bigger requirement size can increases the conflict among stakeholders. It is
because, stakeholders usually comes from various working areas and they
have a different working experiences. Those variation can causes the conflict
among them especially when they have a different view about requirement
prioritization process. Besides that, scalability issue in requirement
engineering can effecting the decision making process especially in big
project which involving the big requirement size. As we know, the agile
project is focus on customer satisfaction and in order to do that, the

development team should gathers and elicits the requirements which can
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fulfill all the stakeholder’s needs. The better prioritization techniques should
be able to overcome the scalability problem and caters all the project
requirements. Not limited to a certain number of requirement only (Sarhadi,

& Millar, 2002).

The agile project with the distributed stakeholders faced difficulty in decision
making process.

Aside from scalability, scrum-agile practitioners also faces the difficulty in
decision making process especially in the distributed project. In similar to
traditional development, scrum-agile practitioners also want their product
releases being delivered seamlessly, without delays and also can satisfy the
stakeholders. However, the problem occurs when the project’s stakeholders
are geographically distributed. It shows that there is tremendous need of
predictive analysis in order to overcome those problems. The predictive
analysis uses a combination of qualitative and quantitative data as an input
in the decision making process. In additional, predictive analysis technique
can be applied in requirement prioritization technique and also can be used
as a concrete evidence to prove the particular requirement suitable to be
assigned as low level, medium level or high level priority. Those priority levels
can be used as a references during scheduling process. The development of
the low level requirement can be delayed while for high level requirement

shall be develop immediately.



Many organizations tend to choose the lowest cost and easiest requirements
to be implemented without considering their importance.

Most of the software developer in scrum-agile project tend to choose the
lowest cost and easiest requirements to be implemented first without
considering their effect to the final product. This phenomenon happens
because they tried to catchup with the sprint release. Furthermore, scrum-
agile also encourage the requirement changes and continuous
communication with stakeholders in order to identify and achieving their
needs. However, in practice, the scrum-agile practitioners did not fully
explored the importance of requirement prioritization especially during tasks
scheduling process in sprint backlogs. They usually focused on product
release which encourage them to select the easiest requirement first to be
implement in order to catch up with the release date (Santos, Albuquerque,
& Pinheiro, 2016). As a result, they had encountered several issues during
scheduling and dividing tasks in sprint backlogs. The requirements which are
not been selected in the first iteration, will be sent back to the initial backlogs
where the reselection process will be run along with newly added
requirements. This process will become more complicated because scrum-
agile encourage requirement change along the development process. As a
result, project will be delayed and may cause other problems such as budget

overrun, resource overuse and cannot fulfill the customer needs.
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It is difficult to prioritize the requirements without engagement of the quality
stakeholders from the client side.

Stakeholders plays an important role in requirement prioritization process
because they are the key terms for collecting the requirements and their
viewpoint on particular requirement is valuable and should be taken into
account especially during prioritization process. This proactive approach can
reduce the requirement changes during development process or after
product releases. The requirement prioritization is a complex communication
and negotiation process that involves the participation of many stakeholders

(Aurum & Wohlin 2003).



1.2 Objectives of the thesis

The main objective of this thesis is to provide new hybrid requirement
prioritization technique called VoVo technique by integrating the qualitative
and quantitative prioritization technique in order to overcome the scalability
and predictive analysis problem in existing techniques. Besides, we are of
view that, the existing prioritization technique are limited and frequently been
used in small project only. Therefore, we introduced this VoVo technique
which can be implemented not only in small project but also in the big project.
We provide the mechanism for verifying the effectiveness of VoVo technique
by embedding it in the Scrum Task Management (STM) tool and will be
evaluated by scrum-agile practitioners. Furthermore, we also do some
comparison and evaluation toward effectiveness of the technique that we
introduced with the existing technique by providing an analysis from the

evaluation survey we had done along with this thesis.



Our proposed technique had made concession some ideas and processes

to address the problems defined above, which are:

1. To discuss the strengths and weaknesses of the existing requirement
prioritization techniques.

2. To propose new hybrid requirement prioritization technique with high
scalability and can increase stakeholder engagement.

3. To compare and evaluates the suitability and effectiveness of the
proposed technique in prioritizing the requirement in scrum-agile
project.

4. Todevelop Scrum Task Management (STM) tool which embedded with
proposed technique for scheduling and managing the project

requirement effectively.

1.3 Scope of the thesis

The focus of this study is to help the scrum-agile practitioners especially a
novice scrum master to prioritize and schedule the tasks or requirements in
scrum backlog effectively in order to deliver the greatest product value at the

lowest cost and also can satisfy the customers.



1.4 Structure of the thesis

This thesis contains seven chapter which organized as follows. Chapter 1 is
Introduction. Chapter 2 is Literature Review, which we do the content
analysis from articles, journals and other publications published by previous
researchers regarding the Requirement Prioritization, Requirement
Engineering in Scrum-Agile and Hybrid Requirement Prioritization and then,
we do some compilation and comparison among those techniques. Chapter
3 is Methodology, which we study the methods and processes involved in the
requirement prioritization especially in scrum-agile environment. After that,
we selects the most suitable method and process to be implemented in the
proposed RE technique. In chapter 4 we elaborates all the design processes
involves in VoVo and STM tool development. While in chapter 5, all the
development and implementation processes will be illustrated and explained.
We embedded our proposed technique in that STM tool and its suitability and
effectiveness for managing the requirement in Sprint will be evaluated. In
Chapter 6 we discuss the results and findings from the study and also from
the VoVo and STM tool evaluation survey. The developed tool will be tested
and evaluated by Scrum-Agile practitioners whose have more than 1 year
experience in Scrum-Agile project. Lastly is Chapter 7 which explains about

conclusion and our recommendation for the future studies.
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