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ABSTRACT

Software or application testing is a process of executing a program with the
goal of finding defect to make better system. In software testing phase, writing
test cases is one of the important activities. Manually writing test cases
approach is lengthy of time period and need more effort to accomplish the
process. On the other hand, automated test case generation technique is the
way to solve this issue and Model-Based Test case generation approach
would be the appropriate for this automation process. Usually, a model is
required in Model-Based Testing approach to generate the test cases. This
study aimed is to develop an automated tool that canbe able to generate test
cases from UML activity diagram. This study has successfully developed the
automated test case generating tool based on Model-Based Testing approach
that could generate test cases automatically using UML activity diagram as an
input. In addition, the proposed model and technique has explained detail in
this thesis. Furthermore, an expert review based on Post Study System
Usability Questionnaire (PSSUQ) method was also conducted to evaluate the
tool and also verify the study requirement and objectives. A group of
experienced software testing expert was involved in this evaluation phase. As
result, the evaluation was satisfied all the objectives. Based on this study,
some future recommendations have been proposed also for the extension of

the developed tool’s quality and functionality to make a better tool.
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ABSTRAK

Pengujian perisian atau aplikasi adalah proses melaksanakan program
dengan matlamat mencari kecacatan untuk membuat sistem yang lebih baik.
Dalam kes fasa pengujian perisian, menulis kes ujian adalah salah satu
aktiviti penting. Secara menual, pendekatan menulis kes ujian memakan
masa yang panjang dan memerlukan lebih banyak usaha untuk mencapai
proses tersebut. Sebaliknya, teknik penjanaan kes ujian automatik adalah
cara untuk menyelesaikan masalah ini dan pendekatan Generasi Penguijian
Kes Berasaskan Model adalah sesuai untuk proses automasi ini. Biasanya
model ini memerlukan pendekatan Pengujian Berasaskan Model untuk
menghasilkan kes ujian. Oleh itu, rajah aktiviti UML adalah model yang dipilih
untuk projek ini. Matlamat kajian ini adalah untuk membangunkan alat
automatik yang boleh menghasilkan kes ujian dari rajah aktiviti UML. Kajian
ini telah berjaya membangunkan alat penjanaan kes ujian automatik
berdasarkan pendekatan Pengujian Berasaskan Model yang boleh menjana
kes ujian secara automatik menggunakan rajah aktiviti UML sebagai input. Di
samping itu, model dan teknik yang dicadangkan telah dijelaskan secara
terperinci dalam tesis ini. Tambahan pula, analisis pakar berdasarkan Kaedah
Usulan Sistem Kajian Pos juga dijalankan untuk menilai alat dan juga
mengesahkan keperluan dan objektif kajian. Sekumpulan pakar ujian perisian
yang berpengalaman terlibat dalam fasa penilaian ini. Hasilnya, penilaian
telah memenuhi semua objektif. Berdasarkan kajian ini, beberapa cadangan
masa depan telah dicadangkan juga untuk lanjutan fungsi alat yang

dibangunkan untuk membuat alat yang lebih baik.
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CHAPTER 1

INTRODUCTION

11 Overview

Today we are living in the software economy era, where every
business is now software related. While this is exciting, but developing
software is also have an array of strenuous challenges. Software and
Applications are developed to enhancing our daily life. Peoples are using
software and web application in their daily life activities. Software is called
good when its performance and efficiency shows some good sign. Making a
good quality full software is the main goal for all the developer and they follow
a standard rule to gain that quality. A software system or a web application
had to go through into a development life cycle and testing is an important
phase of this software/application development life cycle. “Due to extra
pressure to finish projects on time project managers are likely to reduce the
testing activities” (Galin, D., 2004). The budget allocated for software testing
has increased recently and the company managers are afraid that it is getting
out of control. “They cite the reliance on manual testing as their biggest
challenge, so the amount of test automation is increasing” (Sogeti, C., 2015-
16). Software testing can be done by manually or automatically. In manual

testing, the testing requires doing all the process by manually includes input,



analysis, and writing and managing the test cases. Manual testing deals with
human interaction with all the process from beginning to end of the process
and it is a time-consuming process. A human can get tired of doing all the
process continuously. On the other hand, In automated testing most of the
testing processes are automated. Generating test cases, executing the test
cases and producing the test result are done by automatically. Though, one of
the software testing fundamental is hundred percent automation is not
possible in the field of software testing. Some task still need the intervention
of human. According to (Sogeti, C., 2015-16) the average amount of test case
automation has increased from 29% in 2014 to 45% in 2015. In automated
testing process need some of the tools to support that automation and there
are a huge amount of tools are available in the market. Different kind of tools
was developed for different types of programming language and methods.
The scientists and academics have focused more attention on this automated
testing field to developing different techniques, methods, approaches, and

tools.

1.2 Problem Statement

If the software testing stage can be finished early in software
development life cycle then the total development process will be shortened
and the software product is possible to deliver early. So, the main concern is

reducing the testing time by applying any technique or approach and test



case generation is mostly related part to consume the length. Manual test
case writing approach is lengthy of time period and need more effort to
accomplish the process. Manually have to write all test cases from the
requirement and then execute the test cases are also done by manually.
Writing test cases from the requirement is a very long process, boring and
error-prone. Hence, automated test case generation is the way to solve this

issue.

1.3  Objective

The main objective of this project is to propose an automated test case
generation techniques for developing a tool that can generate test case

automatically. The objective of this project is,

i) To adopt an approach for test case generation technique.

ii) To propose a model to automate the test case generating techniques
for generate test case earlier in development life cycle.

iii) To develop an automated test case generating tool that can generate
test case automatically in the requirement stage.

iv) To evaluate the proposed tool in order to measure the usability of the

tool.



14 Scope

i) The test case generation process based only behavior of the system or
application.

ii) This Model-Based Testing approach has applied only for developing
the model and generating the test cases, not for test execution.

iii) Formal Model-Based Testing process has used in this project.

iv) Only offline Model-Based Testing approach have used.

1.5 Structure of the Thesis

An overview of the whole thesis organization is described in this
section. The thesis contains seven chapter starts from Chapter 1 Introduction.
This chapter consists of an overview of software testing, problem statement,

objective, scope, and structure of the thesis.

Chapter 2 Literature Review, describes briefly the background of the
project techniques and methods. This chapter contains an overview of test
case generation and testing technique, Model-Based Testing, automated test
case generation, comparison of different existing Model-Based Testing tools,
related works that include a table of summary of some related previous works

and a summary.



Chapter 3 Research Methodology, elaborates the overall method of
conducted research. An overview, research methodology of the project that
includes all the phases that have followed throughout the conducted research
such, literature review phase, analysis phase, system development phase,
evaluation of the proposed system phase, project conclusion and

documentation phase, and a summary.

Chapter 4 Proposed System: Automated test case generation tool, a
brief description of the techniques and methods that have used in the
proposed system for developing the tool. This chapter consists of an
overview, proposed model, a broad description of Model-Based Testing
approach including modeling, UML activity diagram, steps of applied
techniques to generate test cases, test case generation and a summary of the

chapter.

Chapter 5 Design and Implementation, provides all the detail design of
the proposed system and implementation process with screenshots of
interface of the tool. The chapter consists of an overview, functionality of the
proposed tool, design of the proposed tool that includes different types of
UML structural and behavioral diagrams, implementation of proposed tool that
includes description of system environment and system development with

screen images of the proposed tool.



Chapter 6 Testing and Evaluation, explains all the testing process of
the proposed tool and also the details evaluation methods. This chapter
consists of an overview, functional testing includes unit testing and integration
testing, evaluation includes usability testing and evaluation result, and a

summury of the chapter.

Chapter 7 Conclusion and Recommendations for future work, this final
chapter summarizes the overall project work. The chapter starts from an
overview, conclusion, contribution, limitation, and ends with the

recommendation for future work.
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