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ABSTRACT 

 

Web-based applications have started to play an important role in industries 

and academia due to their use of online applications that are accessible via the 

internet browser. This factor indirectly shows that there is a demand for a proper 

testing process to ensure the quality of a web-based application. Basically, the test 

phase is described as one of the most significant phases for quality assurance in 

software projects. Unfortunately, the test phase is usually not strictly executed and 

is totally dependent on a tester’s skills. Although literature has shown that various 

testing approaches have been proposed to test web-based applications, but these 

approaches provided insufficient information for functional requirements as well as 

introduced massive steps during testing. Therefore, this research proposed a hybrid 

testing approach called Hybrid Functional-System Testing Approach (HyF-sTa) to 

test the functional requirements of a web-based application using systematic steps.  

This is done by analysing potential testing approaches for web-based application, 

developing and implementing a hybrid testing approach model based on a case 

study, and validating the results by comparing them with previous testing results. 

The results of HyF-sTa were compared with Ad-Hoc based on three chosen 

metrics: Test Coverage, Test Effectiveness and Test Effort. The validation results 

proved that the HyF-sTa approach using the systematic steps successfully obtained 

higher values for all three chosen metrics as compared to the Ad-Hoc testing 

manner. 
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ABSTRAK 

 

Aplikasi berasaskan web telah mulai memainkan peranan penting dalam 

industri dan akademik oleh kerana kegunaan aplikasinya yang boleh dicapai 

melalui pelayar internet. Faktor ini secara tidak langsung menunjukkan bahawa 

terdapat permintaan bagi proses pengujian yang sewajarnya untuk memastikan 

kualiti aplikasi berasaskan web. Pada asasnya, fasa pengujian digambarkan sebagai 

salah satu fasa yang paling penting untuk jaminan kualiti dalam projek perisian. 

Namun, fasa pengujian biasanya tidak dilaksanakan dengan ketat dan bergantung 

kepada kemahiran penguji sepenuhnya. Walaupun literatur telah menunjukkan 

bahawa pelbagai pendekatan pengujian telah dicadangkan untuk menguji aplikasi 

berasaskan web, tetapi pendekatan-pendekatan ini menyediakan maklumat yang 

tidak mencukupi untuk pengujian keperluan kefungsian serta memperkenalkan 

langkah-langkah yang sukar semasa pengujian. Oleh itu, penyelidikan ini 

mencadangkan pendekatan pengujian hibrid yang dipanggil Hibrid Fungsian 

Sistem Ujian Pendekatan (HyF-sTa) untuk menguji keperluan fungsian aplikasi 

berasaskan web menggunakan langkah-langkah yang sistematik. Ini dilakukan 

dengan menganalisis pendekatan pengujian yang berpotensi untuk aplikasi 

berasaskan web, membangunkan dan melaksanakan pendekatan pengujian model 

hibrid berdasarkan kajian kes, dan mengesahkan keputusan dengan 

membandingkannya dengan keputusan ujian sebelumnya. Keputusan HyF-sTa 

dibandingkan dengan Ad-Hoc berdasarkan tiga metrik yang dipilih: Ujian Liputan, 

Ujian Keberkesanan dan Ujian Usaha. Keputusan pengesahan membuktikan 

bahawa pendekatan HyF-sTa menggunakan langkah-langkah yang sistematik 

berjaya mendapatkan nilai yang lebih tinggi untuk ketiga-tiga metrik yang dipilih 

berbanding dengan cara pengujian Ad-Hoc. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1  Overview 

 

Web-based application rapidly turn out to be the most demanded application 

in all over the world, the ability of the application to be accessed online via the 

internet browser is really seizing industry and academic focus toward it.  This factor 

indirectly demands a proper testing process to ensure quality of the developed web-

based application (Xu et al., 2005). This chapter presents an introduction of this 

study. Problems background of this study were discussed in Section 1.2 and in 

Section 1.3 the problems statement was defined, followed by Section 1.4 introduced 

the aim of this study and in Section 1.5 the objectives of this study were listed and 

Section 1.6 is stating the scopes and 1.7 justify the significance of the study. Finally, 

Section 1.8 which summarizes the outline of this study's thesis. 
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1.2 Research Background 

 

One type of commonly demanded web-based application is Web Based 

Information System (WBIS), this kind of application stores information in the 

database and developed for particular organization in order to manage and 

computerized the work process. However, WBIS often encounter problem when the 

testing are not adequately done. This is due to the characteristics of WBIS 

development process and delivering is faster than traditional application 

development due to the market pressure and short time to market and this factor 

indirectly affecting the quality of the product (Hieatt and Mee, 2002; Heiser, 1997).  

 

Testing on quality perspective, highlights that testing is a quality control 

function that conducted with the intention of finding errors (Horch, 2003). Testing 

can be defined as the process of finding technique of verification and validation as 

well.  Verification refers to “Are we building the product right?” means the product 

that developed is as what the end-user request.  Whereas validation refers to “Are we 

building the right product?” which means the product that developed is matched to 

end-user requirement (Boehm, 1981).   

 

Generally, quality of application product can be measured from four aspects 

or goals, that are requirement quality, design quality, code quality and quality 

control effectiveness and each of this goals consists of its own attributes and metrics 

(Hyatt and Rosenburg, 1996).  In WBIS, requirement is very important attribute that 

must be tested. Moreover, testing often carried out in general ad-hoc approach and 

the test cases are often developed in unstructured and unsystematic approach (Ryser 

and Glinz, 1999).  This problem also occurs due to overlooked of the testing 

importance where most developers presume testing as a common casual (Hieatt and 

Mee, 2002). However, apart from the mind set of developers the quality of existing 

web-based application is often poor due to insufficient comprehensive testing 

approach defined (Ricca and Tonella, 2005).  
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Strecker and Memon (2007) stressed that when selecting a testing approach 

or technique, the practitioners or tester should be focused to detect the most faults on 

the program that targeted to test.  On the other hand, there are lack of methods to 

conduct the key process of testing even there are several of methodological and 

technological proposal that proposed from industry and academic sectors. This lack 

might be resulted by immature of the field (Di-Lucca et al., 2002). Effective testing 

of web-based application should in fact base on clear testing strategies that defined 

the heuristic or algorithms to create test cases from the test model.  

 

Testing is extremely significant in verifying and validating the system. 

However, test preparation often prepared very late or at the end of the software 

development lifecycle. Another point is existing testing approach is hard to apply, 

this is due to the lack of understanding on existing testing approaches (Kasnia and 

Mehta, 2011). The testing approach would be easier to be applied if implementation 

manner is introduced detail and do not require an inappropriate overhead or 

intolerable cost (Ryser and Glinz, 1999).  

 

1.3 Research Problems 

 

Although testing phase is introduced in the literature as one of the most 

significant for phase to evaluate the quality of software projects, this phase is often 

unusually well followed and occasionally reliant on individual expertise. In reality, 

web-based applications were often developed without following a formalized 

process and the requirements are not elicited properly and the architecture and 

detailed design of the system are not considered (Ricca, 2004). Even though, there 

are numerous of approaches and guidelines that proposed for testing but in most 

cases it do not cover sufficient portions of the software product (Tran and Chechik, 

2001).  
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Moreover, according to Mustafa et al. (2007), existing techniques seem 

insufficient for web-based application because the problem associated with the web-

based application characteristic. Another reason is organisational tend to move fast 

to the implementation phase and deliver the system to the production without able to 

adequately testing due to short time to market (Hieatt and Mee, 2002). Moreover, 

the existing techniques need some enhancements because many existing testing 

approaches were hard to be practiced due to many factors such as unrealistic 

expectation and organizational issues (Mustafa et al., 2007). And existing 

approaches also inadequately highlight the process in detail where the processes are 

very massive and there is still gap between “state-of-art” and “state-of-practice” 

(Kasnia and Mehta, 2011). In web-based application development, massive testing 

approach cannot be utilized due to its short time to market characteristic. Therefore, 

an approach is needed to enable the testing particularly test case generation to be 

planned at an early stage. 

 

1.4 Research Question 

 

The aim of this study is to propose hybrid testing approach for testing 

functional requirements of web-based information system using model based testing 

technique in term of test effectiveness, test coverage and test effort.  

 

The research questions to be answered are:  

 

i. What are the challenges in testing web-based application? 

ii. Which Unified Modelling Language (UML) behavioural diagrams used 

to assist tester to generate test cases from functional requirement? 

iii. How test cases generated from chosen UML behavioural diagram? 
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1.5 Objectives 

 

In order to complete this study, some objectives has been stated as follows:  

 

i. To analyse potential testing approaches for web-based application. 

ii. To develop and implement hybrid testing approach as a model based on 

the type of web-based application case study. 

iii. To validate the proposed hybrid testing approach result with previous 

testing results. 

 

1.6 Scopes 

 

In order to keep the study focused only in concerned area, the study area will 

be only within defined scopes that are: 

 

i. It focused on generating test cases only from functional requirements. 

ii. It focused to derive the test cases manually. 

iii. It will not focus on automation process. 

iv. It focused the testing only on one subsystem from the chosen we-based 

application case study. 

 

1.7 Significance of the Research 

 

 Even though the test phase is described in the literature as one of the most 

significant for quality assurance in software projects, this test phase is not usually 

well followed and totally dependent on individual skills. In fact, most web-based 

applications have been so far developed without following a formalized process. 
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And organisational tend to move fast to the implementation phase and deliver the 

system to the production without able to adequately testing due to short time to 

market (Hieatt and Mee, 2002). In web-based application development, massive 

testing approach cannot be utilized due to its short time to market characteristic. 

Therefore, an approach is need to enable the  test case generation to be planned at an 

early stage of the software development life cycle, allowing software developer to 

carry out coding and testing in parallel. For these reason, model-based test case 

generation methodology becomes an obvious choice in software industries (France 

et al., 2006) therefore, it is focused in this study. Taking into account these issues, 

this study proposed a hybrid testing approach to generate test cases from web-based 

information system functional requirements using Model-Based Testing (MBT) 

technique. 

 

1.8 Organisation of Thesis 

 

 The thesis is divided into following chapters. Chapter 1 introduces the 

problem background, motivation, aim, objectives and scope of this study. Chapter 2 

describes the MBT process in general and gives a short introduction to the UML, 

UML behavioural diagrams and related works. Chapter 3 provides an insight on 

research operational framework, case study and previous ad-hoc testing results. 

Chapter 4 introduces the construction of proposed hybrid testing approach in detail 

and Chapter 5 is on implementation and validation of proposed approach. And 

finally, Chapter 6 discussed on the conclusion and contribution of this study. 
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