I[11
UNIVERSITI PUTRA MALAYSIA

REQUIREMENTS IDENTIFICATION USING HIGH LEVEL CAROTENE
TEXT CLASSIFICATION CONCEPT FOR DISTRIBUTED AGILE TEAM
COMMUNICATION

NOR HIDAYAH ZAINAL ABDIN

FSKTM 2019 21




UNIVERSITI PUTRA MALAYSIA

vem
Z U|P|M

REQUIREMENTS IDENTIFICATION USING HIGH LEVEL CAROTENE
TEXT CLASSIFICATION CONCEPT FOR DISTRIBUTED AGILE TEAM
COMMUNICATION

By

NOR HIDAYAH BINTI ZAINAL ABIDIN

Thesis submitted to the School of Graduate Studies
Universiti Putra Malaysia
in fulfilment of the requirements for the
Master of Software Engineering

JUNE 2019



All material contained within the thesis, including without limitation text, logos, icons,
photographs and all other artwork, is copyright material of Universiti Putra Malaysia
unless otherwise stated. Use may be made of any material contained within the
thesis for non-commercial purposes from the copyright holder. Commercial use of

material may only be made with the express, prior, written permission of Universiti
Putra Malaysia.

Copyright © Universiti Putra Malaysia



DEDICATIONS

In the name of Allah S.W.T, the most merciful, the most compassionate all
praise to Allah, the lord of this world and peace be upon Muhammad S.A.W
his servant and messenger.

This thesis is wholeheartedly dedicated to my husband who has been my
source of inspiration, and gave me strength when | felt to giving up and also
he who continually provides the warmth of love, a lot of encouragement and
financial support.

To my parents, family, family in laws, friends and mentors who shared

strength, spirit, encouragement and motivation to complete this work.
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FACULTY OF COMPUTER SCIENCE AND INFORMATION TECHNOLOGY

Communication plays an important role to deliver the correct information. It is
one of the biggest issues frequently happened in distributed agile team
environment especially in text messaging. Among the issues are exchanging
information using unstructured communication platform, misunderstanding on
the information communicated and lack of proper documentation. If they
require references on the requirements, they need to scroll back to their
communicated text messages to identify it. To solve these issues, we studied
the High Level Carotene concept that does automatic cascade and cluster
text classification. This concept relies on training dataset. For this study, we
adopted the cascade and cluster classification concept but rely on the hash
tag function. This technique is called as High Level Carotene (HLC) technique
that embedded into the tool that can identify the requirements information by
classifying the text messages. The cascade classification split the sentences
into words and cluster classification grouped it into the same cluster. For the
objectives of this study, we identify the text classification technique for
requirements identification in text messages, design the solution and evaluate
the technique. In this study, there are related issues and solution for agile
team communication and brief description of the HLC technique design and
implementation for messages text classification function in the Agile
Communication Management (AgileCom) tool. Lastly, this study concluded by
the HLC technique effectiveness and usability evaluation results.



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

Oleh

NOR HIDAYAH BINTI ZAINAL ABIDIN

FAKULTI SAINS KOMPUTER DAN TEKNOLOGI MAKLUMAT

Komunikasi memainkan peranan penting dalam menyampaikan maklumat
yang betul. Tetapi di dalam kumpulan Agile yang bekerjasama dari kawasan
berlainan, ianya merupakan salah satu masalah besar terutama jika ia
melibatkan pengunaan mesej teks. Antara masalah-masalah yang timbul
adalah menggunakan pelbagai alat komunikasi untuk pertukaran mesej,
salah faham dengan mesej yang disampaikan dan ketiadaan dokumen yang
diperlukan. Jika mereka perlukan rujukan tentang keperluan produk, mereka
perlu merujuk semula kepada mesej yang telah dikomunikasi untuk
mengenal pasti keperluan itu. Bagi menyelesaikan masalah ini, kami
membuat rujukan kepada konsep umum Carotene yang menawarkan teknik
mengklasifikasi teks secara automatik melalui cascade (pecahan perkataan
dalam bentuk menegak) dan cluster (mengumpulkan perkataan) kasifikasi.
Konsep ini memerlukan set data latihan untuk teks klasifikasi tetapi untuk
projek ini, kami menggunakan konsep cascade dan cluster klasifikasi
berdasarkan fungsi label hash (tanda pagar). Teknik ini dikenali sebagi
konsep umum Carotene (HLC) yang dicipta di dalam alat komunikasi yang
membolehkan pengenalpastian keperluan melalui klasifikasi mesej teks.
Klasifikasi cascade membuat pecahan ayat kepada perkataan dan klasifikasi
cluster mengumpulkan perkataan menjadi ayat di dalam kumpulan yang
sama. Objektif tesis ini adalah untuk mengenalpasti teknik untuk klasifikasi
teks untuk mengesan keperluan di dalam teks mesej, mereka bentuk
penyelesaian dan menilai teknik ini. Di dalam tesis ini juga terdapat
penerangan tentang masalah dan penyelesaian berkaitan dengan
komunikasi dalam kumpulan Agile dan deskripsi tentang reka bentuk dan
pelaksanaan HLC teknik untuk fungsi klasifikasi teks mesej dalam alat
pengurusan komunikasi Agile (AgileCom). Akhir sekali, tesis ini dirumuskan
dengan penilaian tentang keberkesanan dan kepuasan kegunaan HLC
teknik.
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CHAPTER 1

INTRODUCTION

1.1 Background of Study

Organizations worldwide have adopted the technology to replace their
manual working culture. This trend is highly demanded and software
industries received tremendous job to develop applications that can help to
transform these organizations. These digital transformation phenomena that
happening across the globe has pushed for better techniques and
methodologies to be implemented in their own organization. This trend has
created more opportunities for software developer to develop system that
demanded by the customers. In order to develop the system, proper software
development methodology has to be implemented throughout every single

phases of the development.

In today’s high demanded for latest system features and quick deliverables
requires the businesses to keep changing its direction according to the
market demand to compete and stay relevant to the industry. This evolution
has led to the emergence of agile development methods. Instead of trying to
identify a complete set of requirements before the project begins and to
eliminate as much change as early as possible, agile methods embrace
change by accepting and incorporating it instead of eliminating it. Agile

software development refers to a group of software development



methodologies based on iterative development, where requirements and
solutions evolve through collaboration between self-organizing cross-
functional teams. It has become the main choices for development
methodology for most software development team in the world. Several
examples of Agile Software Development Methodologies are Extreme
Programming, Crystal Methodologies, Scrum, Adaptive Software
Development, Feature-Driven Development and Dynamic Systems

Development Methodology etc.

The organizations that adopt agile methodology can have team that are co-
located and distributed across the oceans. The co-located agile team is the
team that works in the same location within the same room, often called a
‘war room’ working besides one another that let them to have face to face
interaction while communication. Meanwhile, distributed agile team dispersed
in some manner even when some of the team members in cubicles or in
separate offices or in different floors, it is slightly distributed, and also
geographically distributed across the world. Distributed teams can work on
projects around the clock, and strong talent can be found in less competitive

markets.

In terms of communication and information or data exchange, many
distributed agile team uses messaging tool to chat and communicate
regarding the product requirements or any project related information. This
method produce large number of data in the messaging features in certain

messaging tool. So the information is everywhere and the team usually will



scroll back the tool to view previous messages for references. Since project
is tied to the timeline and customer requires fast deliverables as per agile
methodology promoted, the development team needs to have a tool that
allows them to work faster. By classifying the text messages sentences and
stored it into structured board will help them to have easy to use platform as
reference, better focus and save time. The classification of text messages
sentences promote direct and specific interpretation of the information
discussed. In industry, there are numerous number of text classification

techniques such as Carotene, ConvNet (Convolutional Network) etc.

1.2 Problem Statements

Agile methodology emphasizes on face to face communication and small
team. It suits to the “get-together” team and “don’t-do-code” people. Agile fits
nicely into the manager's schedule, but not the maker's. The Agile
methodology is recommended for co-located teams. However, most of the
software team is geographically distributed. It will be difficult in terms of
communication. Although various technologies offered for communication
across the globe, none had fully identified and prepare the one-centralized
platform that can identify and categorize the specific requirement that has
been discussed by the team in the messaging tool’s discussion board. This
shows that market lack of the tool that focusing on the development to fulfill
what agile lack in terms of communication. It is an ineffective communication
method used for information exchange (Chadli et al. 2016; Verner et al. 2014)
when the agile team had to use different platform for communication. These

multiple platforms can be confusing and headache because the information



will be unstructured and either party might not familiar with the proposed

communication platform.

In addition, agile team had less reference in terms of documentation to work
on the product except if customer request. This is because agile manifesto
which is working software over comprehensive documentation doesn’t
include documentation as part of its main deliverables (Voigt, S., 2016). The
situation will get worse when they inherited someone else’s work for example
code or product requirements because the person had to be responsible to
create program based on the incorporated legacy references and make it an
up-to-date version (Fu et.al., 2017). They can avoid the issue if proper
knowledge transition has been communicated beforehand through face to
face communication for co-located team or through messaging for the team
that is distributed geographically. However, whenever the distributed team
communicates about the software requirements through messaging, the data
will be unstructured and messy since there will be a lot of waste in the
communicated sentences. The team that need to refer back to the data need
to scroll over again to find the main point and accurate information of the

requirements types. This is applicable to most of the messaging tools.

Other than that, the cross team background with different mother tongue and
first language might misunderstand the discussed items during
communication. Although English language has been recognized
internationally as the global communication medium, some engineers might

not well verse with the language’s slang (different country had different



English slang), bombastic wording etc. The team background with different
mother tongue and first language might misunderstand the discussed items
during communication due to invisibility of body language and the
terminologies used as well as un-conveyed information (Chadli et al. 2016;
Lous et al. 2017; Nguyen-Duc et al. 2015; Niazi, Mahmood, Alshayeb,
Qureshi, et al. 2016; Verner et al. 2014; Yaseen et al. 2015; Zahedi et al.

2016).

1.3  Objectives of the Thesis

There are 3 objectives to be achieved by the implementation of this tool:

1) To identify the technique for text classification function for requirements
identification in text messages for distributed agile team communication
platform.

2) To design the text messages classification function for requirements
identification for distributed agile team communication platform.

3) To evaluate the effectiveness and usability of the text messages
classification function for requirements identification for the global

software development team.

1.4 Scope of the Thesis

The scope of this study is to identify the requirements by classification of text
messages into software requirements types of functional or non-functional
requirements specifically for software engineers with experience working in
distributed agile team environment in order for them to easy understand the

software requirements and have centralize structured platform as reference



of product requirements. The message is a text sentences that typed in the

messaging room.

1.5 Structure of the Thesis

This thesis contains seven chapters were organized as below. 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 challenges and related solutions on the
classification of messages in communication for distributed agile team and
we the summarize it. Chapter 3 is Methodology, we study the methods and
processes involved in the communication management and requirement
management especially for distributed agile team. Here, we highlight the
research methodology activity and steps taken throughout the every phases.
Chapter 4 we elaborate all the design processes involves in HLC Technique
and AgileCom tool development. Chapter 5, we illustrated and explained the
development and implementation processes. Here, we evaluated the HLC
technique in the AgileCom tool for its effectiveness and usability satisfaction
to classify messages into FR and NFR during communication. In Chapter 6
we discuss the results and findings from the study and also from the HLC and
AgileCom tool evaluation survey. The developed tool will be evaluated by
Distributed Agile practitioners whose have experience in Agile Global
Software Development project. Lastly is Chapter 7, we explain about the

conclusion, study limitation and the recommendation for future work.
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