
1 Introduction 

1.1 Background 

World Wide Web is no longer a read-only system for the users. Presently, it is a read

write system with user interactions. 

Almost all day-to-day activities of an average person ranging from simple entertainment 

to complex social, economic, political, educational and scientific tasks are expected to be 

enhanced, enabled and expanded using the web. Various e-disciplines such as e

commerce, e-governance, e-learning and e-channelling have become buzz words in the 

society. 

Among these, e-Learning is of prime importance in all aspects of formal and informal 

education. Not only the educational institutions such as schools and universities, but also 

the other institutions in the industry rely on e-leaming over the web as a promising 

mechanism for training and education. 

Although the applications are deployed over the web in large numbers, it is questionable 

that their intended purposes or Service Level Agreements (SLA) are met satisfactorily . 
... 

The performance of such systems in tern1s of responsiveness, availability and reliability 

as well as the resource utilization has not received comparable attention in contrast to 

their wide deployment. 

Hence, this study focuses on the performance of a web based system, which is based on a 

set of popular technologies. Therefore, the outcomes of the study will be applicable for 

many such applications based on similar technologies. 

1.2 Case Study 

Moodie is a popular open source Content Management System (CMS). LearnOrg-Moodle 

in the University of Moratuwa, Sri Lanka is a Moodie instance running on Apache on 

Linux with MySQL as its backend. ln other words, LeamOrg-Moodle is a LAMP based 

system similar to millions of such systems deployed worldwide. 



LAMP refers to the web development and deployment platform which comprises Linux, 

Apache, MySQL and PHP. Though ''P" can refer to other server side scripting languages 

such as Perl or Python, here it refers to PHP due to the simple reason that Moodie 

application is developed in PHP. 

LeamOrg-Moodle is crucial in the Blended Mode Education System practised in the 

Faculty of Engineering of the University of Moratuwa. It hosts a number of courses 

offered by the faculty especially for the first year students. The system provides dynamic 

content and interactive services to a user base of over 3000 students and about 200 staff 

members. High demand for scaling the system in an environment where the resources are 

limited implies that there should be optimal capacity planning. Furthermore, in the 

existing system there had been user complaints about system's responsiveness and 

unavailability with simultaneous user access. Recently another Moodie system was 

introduced to the system, which is referred to as Mihindu-Moodle, to handle first year 

students' requirements. This system caters to around I 000 users. 

It is required to find out the acceptable responsiveness and the system's limits at 

overloading conditions in order to quantitatively and qualitatively determine actual 

resource requirements of the system. ... 

To generalize the problem, the objective here is to extract facts about the performance of 

a web application based on a systematic performance evaluation. 

1.3 Research Problem 

Performance analysis of the systems was not a prime focus of the system administrators 

in the university due to various reasons such as the small scale of the systems, the lack of 

staff and cost of analysis. 

Whenever a performance issue is reported the administrators would monitor servers using 

typical tools such as top and MRTG and analyze various logs. Until the time of this 

research, the server administrators of the university were not well aware of the tools and 

techniques, which would be better suited for performance monitoring and what aspects 

should be monitored. 

Hence, this study seeks answers to the following research questions: 
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Question 1. What is the proper approach of performance evaluation of a web 

application? 

Question 2. What tools and techniques are appropriate for the selected approach? 

Question 3. What aspects affect the perfonnance of LAMP based web applications? 

1.4 Scope 

The study identifies the workload patterns on the system mentioned in section 1.2, 

evaluates the performance of the existing system by applying identified types of 

workload, identifies the performance bottlenecks, proposes enhancements to eliminate the 

bottlenecks, and gives recommendations for growth of the system. 

The outcome of this work is based on the system performance metrics such as response 

time and resource utilization. 

The qualitative factors such as the look-and-feel and the navigating efficiency of the 

Moodie application were not considered. 

Moodie application was viewed from the point of view of resource consumption and 

interactions with the rest of the architectural components in the LAMP platform. Hence 

most of the business logic of Moodie was assumed to be a black box. 

Similarly all the architectural components of the system were viewed in terms of the 

service rates and capacities so that the aspects such as security were not considered. 

1.5 Thesis Outline 

This thesis is structured as follows: Chapter 2 describes the literature related to the 

underlying concepts and technologies. Chapter 3 explains the methodology followed in 

conducting the research. Chapter 4 describes the system under study in detail based on the 

findings of the system identification. Chapter 5 describes the workload characteristics, 

and the tools and techniques for applying the workload on the system. Chapter 6 explains 

the experimental design. Chapter 7 illustrates the results of the performance tests. Chapter 

8 gives an analysis and a discussion of the results given in Chapter 7. Finally. Chapter 9 

concludes the thesis by summarising the findings and giving recommendations. 
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