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ABSTRACT 

 

Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfillment 

of the requirement for the degree of Master of Computer Science. 

 

AN AUTOMATED TESTING APPROACH FOR CORRAD 

(WEB APPLICATION FRAMEWORK) 

By 

MOHD FAISAL IMRAN B ISMAIL 

July 2015 

 

Every software development group tests their products, yet delivered 

software is not 100% free defects. Test engineers strive to catch them before the 

product is released but they always creep in and they often reappear, even with the 

best manual testing processes. In most cases, testing has to be done repeatedly 

throughout the development cycles to ensure quality. Manually repeating these tests 

is costly and time consuming. 

The most plausible solution to overcome this problem is by using automated 

testing. Not only it increases the effectiveness, efficiency and coverage of the 

software testing, automated tests can also be run over and over again at no additional 

cost. Furthermore, automated testing is much faster than manual tests, which can 

reduce the time to run repetitive tests from days to hours. 
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Given the suggestion about automated testing above, this research is proposed 

to apply the automated testing approach on a web application framework, and a 

framework named CORRAD is chosen as the pilot study platform. The research 

demonstrated the approach with an automated testing tool that is integrated as a 

plugin for CORRAD. Evaluation of this approach shows that the automated testing 

approach can increase the effectiveness and efficiency of the testing process. 

Therefore, this approach is expected to increase the quality of the products developed 

using CORRAD, and reduce the time and cost needed for the testing process. In 

addition, it is believed that the developed tool can be commercialized as an added 

value for CORRAD. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 Background 

Software testing is one of the most crucial quality assurance (QA) processes in 

software development life cycle, in ensuring the developed software meets its 

requirements. Software testing aimed at finding defects before the delivery of 

software to avoid software failure. Defects, or also known as faults, in a software 

product might occur due to human error or mistake, and defects may lead to software 

failure, where the software may depart from its required behavior during operation 

[1]. Lack of testing usually resulted in a low quality product, and might later cause 

additional costs during the maintenance period. However, software testing is also 

known as repetitive processes. In ensuring the quality of the developed software, 

some of the tests have to be done repeatedly during the development cycles. 

Manually repeating these tests usually consumes a lot of time and resources. The 

most plausible solution to overcome this problem is by using the automated testing 

approach. 

Automated testing is the act of performing the testing process, such as 

generating test cases, executing test cases, and comparing the actual outcomes with 

the predicted outcomes, using some kind of automated testing tool [2]. The tool can 
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generate test cases, execute the test cases, produce test results, give hints for possible 

errors based on the test results, and document the testing process. Automated testing 

can reduce the costs and increases the quality of the testing processes. Not only it 

allows tests to be executed many times without any additional cost, the automated 

testing approach can also reduce the time taken to do the testing processes from days 

to hours, making it much faster than the manual testing approach. These advantages 

have made automated testing to become an important type of test method in the 

software development life cycle. The automated testing increases the effectiveness 

and efficiency of the testing process, and is seen as parallels with the rapid 

application development (RAD) methodology adopted by many frameworks [2].  

Application framework, or framework, is a set of abstract classes with reusable 

designs of all or part of the software systems in a particular application domain. The 

presence of framework can reduce the developer’s effort and time in developing 

applications, by providing a common structure that promotes the reusability of code 

or features provided, so that developers don’t have to always redo it from scratch. 

Among the framework that is widely used in Malaysia is Coral Rapid Application 

Development (CORRAD) Framework. 

CORRAD is a web application framework that has been commercialized by 

Encoral Digital Solutions Sdn Bhd (eNC) since 2011. Initially developed in 2005 to 

ease internal development, this framework provides simple yet powerful application 

engine for people who desire rapid web application development. Until today, many 

government and private sectors in Malaysia has bought and used CORRAD for their 

in-house development.  
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CORRAD is backboned with PHP language and supports leading databases 

such as MySQL, Microsoft SQL Server, Oracle, Sybase and PostgreSQL. Its goal is 

to provide a configuration-driven development to enhance the efficiency and ease of 

use in a web application development. Most of the configurations are GUI-based, 

and requires little technical expertise to learn and use it. Like many other 

frameworks, most of the coding processes have been automated by CORRAD, yet 

testing is still being done manually.  

This research is constructed to propose an automated testing approach for web 

application framework, and CORRAD will be used as the pilot study platform. In 

demonstrating this approach, an automated testing tool, named as CORRAD 

Automated Testing Tool (CORRAD ATT), is developed as a plugin for CORRAD. 

Since repeating every testing process in exact details, especially after a long time, is 

difficult, the presence of the tool may reduce mistakes originated from human 

factors, such as operating skills and fatigue level, and is expected to bring more 

reliable results during the testing process. With this, not only will it increase the 

quality of products developed using CORRAD, it will also reduce the time and cost 

needed for the testing process. In addition, it is believed that the tool can be 

commercialized as an added value for CORRAD. 

1.2 Problem Statement 

Manual testing approach has always been highlighted as a time consuming and 

resource expensive approach. Some of the testing processes are repetitive and 

sometimes it is hard to repeat each process in exact way, especially after a long time. 
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Although web application framework such as CORRAD has been developed to 

reduce the development time and cost, it still prone to the problem mentioned above. 

The problem statement for this research can also be described in below 

research questions: 

RQ1:  How to automate the testing process for web based application 

framework? 

RQ2:  How can the automated testing approach be adapted in web based 

application framework? 

RQ3:  How can the automated testing approach help increases the productivity 

of the testing process? 

1.3 Objective 

Prior to the given problem statements, the research is proposed with the 

following objectives: 

i. To enable the automated testing approach in web application framework 

The current manual testing approach in web application framework can be 

laborious and time consuming. As some of the testing processes are 

repetitive, human factors such as fatigue may lead to human mistakes. 

Enabling the automated testing approach offers a possibility to perform the 

testing process in a more effective and efficient way. Once the test has been 

developed, it can be executed repeatedly at no additional cost.  

 

ii. To develop an automated testing tool as a plugin for web application 

framework 
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An automated testing tool is developed as a plugin for CORRAD, and is 

named as CORRAD Automated Testing Tool (CORRAD ATT). The plugin 

will act as an additional tool for CORRAD and will give flexibility to users 

as it can be installed and removed from CORRAD at any time. Since it is 

not attached directly with CORRAD, it can also be commercialized on its 

own. 

 

iii. To evaluate the effectiveness, efficiency and technology acceptance of the 

automated testing approach in web application framework 

As the automated testing tool is targeted to be commercialized, it is 

important that it can increase the productivity, measured by effectiveness 

and efficiency, of the testing process. In order to prove that, a prototype is 

prepared for empirical study and usage of the automated testing tool is 

tested by eNC’s staffs. At the end of the study, questionnaire is given to 

evaluate the technology acceptance by the staffs. Results of the empirical 

study is collected and analyzed. 

1.4 Scope 

This research is conducted within CORRAD, as the pilot study platform. 

However, results of this research is expected to be applicable for any web application 

framework, and the developed tool is intended to be used by anyone who wants to 

test their web application. The developed tool is designed to enable the automation of 

test case and test script generation, automation of the test execution, and to provide 

the test environment. The automated testing approach in this research is focused on 

testing the functional behavior and business flow of the application, which is also 
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known as black box testing. This approach is proved by measuring its effectiveness, 

efficiency, and technology acceptance using appropriate measurements.  

1.5 Methodology 

To accomplish the research objectives, this research is performed in four main 

phases, which are Preliminary Information Gathering phase, Design & Development 

phase, Experimentation phase and Finding & Documenting phase. Activities in each 

phase are described as below: 

i. Preliminary Information Gathering  

This is the first phase of the research where the research title is proposed, 

milestone of the research is planned, and information related to the research 

is gathered through a series of literature review.  

 

ii. Design & Development 

Once the proposed research is accepted, the tool for the automated testing 

approach (automated testing tool) is designed, developed and tested. The 

process of designing, developing and testing the tool is an iterative process. 

 

iii. Experimentation  

During this phase, a case study is designed to evaluate the tool. 

Experimentation is then conducted based on the case study, where the 

eNC’s staffs use the tool for their testing processes. Details of the 

experimentation process are described in Chapter 3, Methodology. 
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iv. Finding & Documenting 

This is the final phase of the research, where data from the experimentation 

is collected and analyzed. Summary of the evaluations are produced and 

documented in this research report. 

1.6 Thesis Outline 

This thesis consists of six (6) chapters, which are described as below: 

Table 1: Thesis Outline 

Chapter Description 

Chapter 1 This chapter introduces the subject matter and problem(s) being studied, and 

indicates its importance and validity. 

Chapter 2 This chapter encompasses a critical and comprehensive review of the literature 

related to the topic of thesis. 

Chapter 3 This chapter contains a description and justification of the materials, theoretical 

approaches, experimental designs and methods (including statistical analysis) 

used to achieve the stated objectives of the study undertaken. 

Chapter 4 The chapter presents a complete account of the results obtained in the study in 

the form of text, figures or tables so that the key information is highlighted. 

Chapter 5 This chapter illustrates the significance of the study and stresses the findings 

upon which a conclusion or conclusions are drawn in line with the objectives set, 

acknowledges the limitations, and suggests further research which may be 

carried out on the topic. 
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Figure 18

APPENDIX A 

TECHNOLOGY ACCEPTANCE QUESTIONNAIRES

18: Technology Acceptance Questionnaire (Demography) 
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Figure 19: Technology Acceptance Questionnaire (Technology Acceptance): Technology Acceptance Questionnaire (Technology Acceptance)
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: Technology Acceptance Questionnaire (Technology Acceptance) 
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FigureFigure 20: Technology Acceptance Questionnaire (Opinion) 
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