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ABSTRACT 

 

This project is a web scraping project for Malaysiaôs private universities. Applying to 

a university programme is the first step to pursue tertiary studies, and it is the starting 

point of the journey to the future. Nowadays, each private university offers a 

comprehensive list of undergraduate and postgraduate programme options in various 

fields. Selecting a study direction is a significant decision. Besides, individuals often 

face difficulty searching for related information to pursue tertiary studies. Therefore, 

this project is motivated to develop an effective platform that collects information on 

educational institutionsô programmes on a single website for students to ease the 

process of discovering universities and programmes. The platform is a web-based 

application that makes use of web scraping technology and the concept of data analysis 

to obtain required data from the universitiesô websites on a real-time basis. Features 

that related to the tertiary studies are implemented into the web application as well. The 

features mentioned are search programme, view programme, manage favourite list, 

view history list and request recommendation. Therefore, users are able to get a list of 

relevant programme by using search programme and view the detailed information of 

interested programme. Moreover, users are allowed to export the programme 

information to usersô device. Different kinds of list are created to enhance conveniency 

as well as recommendation system is implemented to provide suggestion of area of 

studies. As a typical web application development project, Agile methodology has been 

adopted to focus more on coding and testing and thus develop an excellent quality and 

achieve project outcomes. 
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CHAPTER 1: INTRODUCTION  

1.1 Background Information  

University is a place where individuals pursue tertiary studies in order to gain 

knowledge in a specific field. Applying to a university programme is the first step to 

pursue tertiary studies, and it is the start of the journey to the future. As a fast-growing 

and developing country, many private universities have emerged in Malaysia.  

According to [1], many universities and programmes are available in Malaysia. 

Malaysia has around 30 public universities; however, the number of students for each 

intake is limited, and it means some students could not get any offers from public 

universities. In such cases, studying at a local private university is their alternative 

choice. It is one of the reasons that there are plenty of private universities in Malaysia. 

Moreover, Malaysia hosts more than 50 private universities, including university 

colleges and foreign university branch campuses [2]. 

Choosing the right programme to pursue is necessary, and it could be a difficult  

decision. Normally, every person has to gain knowledge in the selected field for a 

couple of years and then work in the area for years afterward. Therefore, it is essential 

to choose the programme that is really interested. Other than the programme itself, the 

programme content is also a vital factor in selecting a programme. Individuals should 

know about the course structure and outline before making any decisions. This is 

because the same programme offered by different universities would deliver different 

contents, so the comparison should be performed to choose the most suitable and 

interested one. 

Each university provides a variety of available programmes. When students finish their 

secondary education and decide to pursue tertiary education, they will go through the 

process of looking for programmes and universities, followed by the admission process 

to the selected university. There is a need for technology to develop an effective 

platform for students to ease the process of looking for universities and programmes. 

In Malaysia, there have no similar platforms currently. 

Furthermore, a Master's degree could make it much easier to qualify for the jobs we 

want and increases job security in the long run. As the same as choosing an 

undergraduate programme, it is difficult to decide on which program to enroll. 
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Therefore, the proposed system of Malaysiaôs Private University Application Platform 

is a web-based application that aims to provide the services mentioned above to 

individuals who want to pursue undergraduate or postgraduate studies in Malaysiaôs 

private universities. The primary key feature of the system is to provide convenience to 

individuals where they are able to look for the required information on the same website 

instead of going through different universitiesô websites. Next, it serves individuals 

with greater efficiency in discovering the private universities and programmes available 

in Malaysia. In other words, this platform can assist individuals in comparing and 

finding out their most desired selection from a collection of options.  

 

1.2 Problem Statement and Motivation 

At present, each private university offers a comprehensive list of undergraduate and 

postgraduate programme options in various fields. Selecting a study direction is a 

significant decision. This is why individuals often face difficulty selecting a 

programme, especially those who do not have a bright opinion on the field to study or 

what field they are interested in. There is a need to have some methods to help them 

when they are having trouble, such as providing some suggestions, allowing them to 

make comparisons easily, etc. Next, individuals who do not familiar with the tertiary 

education institution and programmes available might have to spend more time 

researching the relevant information. The process requires extra effort, and it is time-

consuming.  

Each university has its template to render the information on its website. Although the 

outline of the information is similar, the way and the layout to display is different. As 

an example, some universities show all the information on the same web page, but some 

other universities display the information of the same programme on different web 

pages. It could be trouble for users to explore and find the required information. Two 

examples illustrate the problem stated in the figure below. It shows the same 

information may be displayed on different web pages on different websites. 
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Figure 1.1: Ways of Information Rendering 

There is a large amount of available information on the Internet, which could be 

potentially valuable information for individuals. However, it is troublesome for each 

individual to explore each university independently. This is because they at least need 

to know what private universities are available in the country. If they already know 

about the availability of local private universities, it would ease the process, but the 

discovery process might be limited based on their knowledge. In other words, they 

might miss out on other universities or other similar programmes. In short, a limited 

amount of knowledge would affect decision making for the right choice. 

In addition, people tend to have a low cost but high functionality system in order to 

provide features to their users at a lower cost. Everything is costed such as workforce, 

storage system, etc. Therefore, it is required to utilise tools or ways to keep the cost at 

a minimum.  

The motivation of this project is to provide an efficient, usable and informative platform 

for pulling required data out from the universitiesô websites to ease the research process 

on different websites. The web application will be the one-stop information centre to 

get access to information about universitiesô programmes. As a result, users can access 

the information needed through only a single website. It provides a convenient way for 

those users who wish to pursue tertiary studies in Malaysiaôs private universities. The 

project is to develop a platform using a web scraping tool to extract the information, 

perform data analysis on scraped data, and place the information in the web application. 

The extracted data will not be stored in a database, so it saves the storage space without 

affecting the availability to obtain the latest information from those university websites.   
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1.3 Project Objectives 

i. To develop a web application platform that collects information on 

Malaysia private universitiesô programmes on a single website using a 

web scraping tool.  

This project will be built in the form of a web application to display the 

scraped data based on user selection. Users are able to discover all 

programmes provided by Malaysia private universities in a single web 

application. A web application with simple UI and minimal interaction 

actions will be built. Beautiful Soup, a web scraping tool, will be 

implemented to perform web scraping, which will pull data out from a web 

page for data analysis in this project. The data analysis algorithm will be 

triggered based on the user interaction with the web application. The web 

application will be treated as a platform to display the final result of data 

analysis on scraped data.  

ii.  To perform data collection and data analysis for Malaysiaôs private 

universities. 

The main effort of this project is to collect information from a web page on 

a real-time basis. Data analysis will be used to perform in collected data to 

inspect and compare the information provided by each website. Programme 

information such as programme name, university name, fee, duration, 

programme structure, entry requirements, career prospect, programme 

description, location will be collected. Thus, data analysis algorithm of each 

university will be formed and the result will be put into a uniform, and the 

model can be adopted into the web application. 

iii.  To implement a web application that provides various services related 

to tertiary studies.  

This project is aimed to provide remarkable services to improve the usability 

and completeness of a web application. Services are search and view 

programme, export information, provide recommendation, perform enquiry 

and manage favourite list. With services implemented, users can enjoy an 

excellent user experience when using the web application. The services will 

be helpful for users to look for and provide suggestions on their studies' 

suitabilities.   
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1.4 Project Scope 

The main concern of the proposed project is to develop an effective platform that is 

able to pull data out from Malaysia private universitiesô web page on a real-time basis. 

The pulled data will then be analysed and shown to the web application users. A web 

scraping tool will be used to perform the operations. The final product of this proposed 

project is a web application implemented with a web scraper to scrape required 

information from the website and display the analysed data to the end-users. As 

universities are ranked worldwide, the universities that exist in QS World University 

Rankings 2022 are the targets to be scraped in this project. There are 2 more universities 

that not in the list are scraped to increase the coverage of the project. Universities 

covered in this project are listed and attached in Appendix A.  

Next, the user experience is also a concern of the project. The web application focus to 

be built with high user-friendliness and high usability. Therefore, the web application 

will have a simple but attractive UI as well as require the least interaction with users. 

The basic flow to use the web application is to search the result based on programmes, 

level of studies and location, followed by choosing interested programmes in the search 

result list, and lastly apply for the desired programme by redirecting users to the 

universityôs admission web page. Furthermore, a mechanism will be implemented to 

check whether the web scrape and data analysis algorithm apply to the latest design of 

the website or not in order to ensure the algorithm is workable and able to display the 

latest information to users. Also, the system will scrap the programme list of targeted 

universities and store the programmes into database. It will also check whether the web 

scrape and data analysis algorithm are working properly and any modification on 

universitiesô programme list once per week  regularly. In addition, several APIs will be 

implemented in order to allow interactions between front end and back end of the 

system. All manipulation will be recorded in the log table of database. 

There are a few steps to perform for analysing the data after web scraping. The first 

step is to study and define the data specifications and then utilized the scraped data into 

a uniform form. After that, inspect the data and perform cleaning if necessary. Lastly, 

an algorithm to analyse the scraped data is formed and ready to use. The targeted 

properties to be scraped for each programme are programme name, university name, 

course overview, intakes offered, duration of studies, faculty of the programme, 
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university location of the programme, fees, programme structure, entry requirements, 

deliver medium of studies and career prospects.  

 

1.5 Impact, Significance and Contribution 

Malaysia consists of public universities and private universities. Malaysia has around 

30 public universities. However, the number of students for each intake is limited as 

well as there are race quotas in public universities. It means some students could not 

get any offers from public universities. In such cases, studying at a local private 

university is their alternative choice. Furthermore, many private universities are listed 

in some international rankings, such as QS World University Rankings and Times 

Higher Education (THE) World University Rankings that asses the performance of the 

institution worldwide and thus, it may attract international students to approach their 

tertiary studies in Malaysia.  

Web scraping is a process to extract content or mining data from a website on a real-

time basis. Scraped data is required to be analysed further in order to present only 

helpful information. By using web scraping technology, there is not only can access the 

data on a real-time basis but also save database storage. As the information is retrieved 

on a real-time basis which means the information does not require any manual updates. 

It can save the workforce on tracking whether the information shown to users is the 

latest. On top of that, it does not require exhaustive database storage to store all the 

information. Thus, it saves costs on workforce and storage.  

Besides, using the web application to present the scraped data allows users to get a 

better experience, and greater convenience as the web application is accessible by any 

web browser. From a user perspective, the web application can be treated as one-stop 

information centre that can access all private universitiesô programmes on a single 

website. Moreover, users could explore other universitiesô programmes information, 

which the university the user may never think of. This will ease the process of 

discovering universities and programmes. 
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1.6 Report Organization 

The  first chapter describes the general overview of the project such as project 

background, project statement, motivation, project objectives, project scopes, impact of 

project, significance of project, and project contribution in detail. 

In Chapter 2, some research works on the similar platforms, existing method and 

technologies have been done. The research works have been reviewed to highlight their 

strength and criticize its weakness. The possible improvements and refinement has been 

discussed in this chapter in the effort of overcoming its weaknesses. Brief description 

of the proposed systemôs methods used is included. 

In Chapter 3, system methodology and approach have been covered. It will be 

illustrated by UML diagrams with explanations. Working principles, approaches, user 

requirements and timeline are discussed as well. 

In Chapter 4, system design on block diagramS with explanation will be included in 

order to explain how the project is developed in detail.  

In Chapter 5, system implementation will be discussed. Software setup, project setting, 

project configuration, system operation and implementation issues and challenges 

during the development process will be described.  

In Chapter 6, system evaluation will be performed. It includes system tesing and 

performance metrics, testing setup and result, project challenges and objective 

evaluation. 

The last chapter provides a conductive view of the project and recommendations for 

the project in order to improve and enhance the proposed system. 

  



CHAPTER 2: LITERATURE REVIEW 

8 

Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

CHAPTER 2: LITERATURE REVIEW  

2.1 Review on Similar Platforms 

2.1.1 Common App 

Common App is a non-profit web application platform that allows students to apply to 

college or transfer to complete degree studies [3]. It will enable students to get greater 

access to tertiary education opportunities and assist students in looking for the best 

educational path. It is developed to simplify and digitalise the course admission 

processes. The figure below is the main page of the website. 

 

Figure 2.1: Common App [3] 

There are more than 900 colleges and universities worldwide in the Common App. The 

application is mainly dealing with college application problems. It eases the college 

admission process, especially for first-year and degree transferring students. Besides, it 

collaborates with colleges and assists students to reach their inquiries to those supported 

colleges. The platform also provides recommendations and consultation in order to 

pursue higher education studies [3]. 

The admission process is easy and straightforward. First, students have to create an 

account and complete their profile with their personal information and achievements. 

Next, search through the college list and add the interested colleges to a selection list. 

Before applying, prepare the documents required by the college or university. Some 
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education institutions require their applicants to take some tests via the website. Then, 

the last step is submitting the application and waiting for the result.  

This web application contains many articles that provide much knowledge about 

pursuing tertiary education, such as suggestions from specialists, the latest news of the 

universities, etc. Besides, since the application contains over 900 education institutions, 

it implements a filtering feature that can filter the desired education institutions based 

on special categories such as the location of the campus, education institution type, 

enrolment size, and so on. The figure below shows part of the options of their filtering 

feature. Users can easily look for education institutions that match their requirements 

with the filtering feature. Furthermore, the simplified admission process enables the 

process to perform quickly.  

 

Figure 2.2: Filtering Feature of Common App [3] 

However, the course content of each educational institution in the web application is 

limited. The web page of each education institution does not describe the course content 

in detail, and some of it even did not have any information above the courses provided. 

Figure 2.3 and figure 2.4 show an educational institution that offers academic 

programmes without any information. In addition, the course admission application 

available on this website is based on an education institution basis. Applicants cannot 

apply for a specific university programme but a specific educational institution, as 

shown in figure 2.5.  
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Figure 2.3: The Education Institution with Academic Programmes [3] 

 

Figure 2.4: The Education Institution without Academic Programmes [3] 
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Figure 2.5: Application Status in Common App [3] 

The platform could at least include the programme provided by the educational 

institution so that the applicants are able to know whether their desired programme is 

offered or not. Moreover, it would be better if the platform would provide the details of 

the course content. In the admission process, it would be better if the platform could 

enable the applicants to choose their desired courses so the applicants could know 

whether they are eligible for the selected course of the education institution.  
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2.1.2 University Admissions (Universityadmissions.se) 

University Admissions is a platform for applying for tertiary education studies in 

Sweden. It provides all relevant information about studying in Sweden [4]. The targeted 

user of the platform is not only the local citizen of Sweden but also the individuals who 

would like to study abroad in Sweden. Besides, it consists of both undergraduate and 

postgraduate studies information. The figure below is the main page of the platform. 

 

Figure 2.6: University Admissions [4] 

More than a thousand programmes at 39 higher education institutions in Sweden. Users 

can search for their desired universities or courses. A list of matched results will be 

displayed in figure 2.7. Each result is displayed with basic information about the 

programme as well as users can view more details by clicking the ñShow moreò button. 

Figure 2.8 shows the detailed information of a programme. Therefore, the users can 

learn more about the course without further searching. In addition, users are able to 

apply for multiple programmes in different educational institutions at the same time as 

backup options [4]. 

 

Figure 2.7: Programme Application Availability [4] 
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Figure 2.8: Detailed Information of a Programme [4] 

The admission process is similar to other platforms. Users have to create an account at 

the starting point. Then, look for the programmes provided by different universities. It 

is followed by adding the desired programmes to the selection list. The next step is 

submitting the required documents and waiting for the admission result. In addition, if 

the admission is failed, the user is able to reapply the admission. In contrast, if the user 

decides to discontinue the submitted admission, the user is able to withdraw the 

admission. The figure below shows part of the further filtering options. 

 

Figure 2.9: Further Filtering Options [4] 

The platform has an effective and useful searching criterion. It searches the matched 

result based on the universities and courses, which are the options users care about the 



CHAPTER 2: LITERATURE REVIEW 

14 

Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

most. No doubt about it, the matched result can be further filtered by its level of study, 

language used to deliver, area of study, and other related options. All the filter options 

are relevant to the studies so that it enables users to look for results that highly match 

their requirements. Besides, the results displayed included the course information 

where the users are able to know more details about the course as discussed before.  

However, the semester field is mandatory in primary searching criteria, and it limits the 

matched searching results. It would be a disadvantage for those who plan to study 

abroad in Sweden. This is because they must look for the course provided based on 

semester instead of the programme itself, where they might misunderstand that the 

course is not offered in the education institution. In addition, the platform only displays 

the course available for the current year and the following year. It means that if the user 

would like to be in Sweden for a few years more, they could not find the related 

information and thus, they could not plan it earlier. 

The suggested improvement of weakness is moving the semester searching criteria to 

the secondary filtering option. Then, the platform could include more semester duration 

in the semester field.  
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2.1.3 UCAS (Universities and Colleges Admissions Service) 

UCAS is a web application that connects individuals to undergraduate studies and 

postgraduate studies, including educator training, apprenticeship, and internship in the 

United Kingdom (UK) [5]. It provides application services for all higher education 

courses in the UK. It is in charge of 2.5 million studentsô applications annually for over 

350 education institutions. Most of the educational institutions in the UK require 

individuals to apply for a full-time undergraduate course with UCAS [6].The figure 

below is the main page of UCAS. 

 

Figure 2.10: UCAS [5] 

Before the application, users have to choose the course and university and check 

whether the admission requirements are achieved. Next, log in to the UCAS account 

and fill in with personal information, education, and qualification. If the users need 

financial support, they have to fill in the relevant information. The service is available 

for UK and EU applicants only. After that, users can write a personal statement to 

increase the chance of success. Every applicant has to get a reference from a teacher or 

professional unless the applicant has got permission from the selected education 

institution. Lastly, submit the application and pay the application fee [5]. 

As a university and college admission service platform, it provides services more than 

that. Other than tertiary studies, it does provide extra services such as apprenticeships 

opportunities and career discovery services. Besides, it gives all contents of each 

course. The contents included are a course summary, application method, course 

properties, entry requirements, fee, etc. In other words, all information about the 

selected course can be found on the platform without additional research. Figure 2.11 

shows the categories of the content provided for every course. 
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Figure 2.11: Course Content in UCAS [5] 

However, the navigation of the website is messy. It isnôt easy to navigate to the page 

visited before, where it requires users to re-perform the steps to visit the specific web 

page. Besides, since there are a lot of services provided on the platform, there is difficult 

to find the path to navigate to the page users want. For example, users want to visit the 

undergraduate programme list page, but the undergraduate in the navigation bar 

navigates users to the undergraduate studentôs blog. In addition, there is an annoying 

confirmation box displayed after applying the filter feature, as shown in the figure 

below. 

 

Figure 2.12: Confirmation Box [5] 
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Nevertheless, the navigation bar can be improved based on native usersô views. 

Otherwise, it consumes time to study how the navigation works on the platform. Next, 

it is recommended to remove the confirmation box since the filtering options are 

showing within the web page, as shown in the figure below. The confirmation box 

would be classified as a redundant confirmation and annoying notification for some 

users. 

 

Figure 2.13: Display of Filtering Options [5] 
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2.1.4 Comparison of Similar Platforms with the Proposed System 

 

Similar   

Platform 
Application Type Strength Weakness 

Common App Education institution 

based 

- Plenty of tertiary education-related 

articles 

- Rich of filtering options 

- Insufficient information  

- Cannot apply based on a specific 

course of the selected education 

institution 

University 

Admissions 

(Universityad

missions.se) 

Education institutionôs 

programmes based 

- Effective searching criteria and filter 

options 

- Provides extra information about each 

programme 

- The primary searching criteria 

must be semester-based 

- Limited semester options 

UCAS Education institutionôs 

programme based 

- Provide a variety of services 

- Detailed information for every course 

 

- Messy navigation 

- Annoying notification when 

clearing the sselection 

Proposed 

system 

Education institutionôs 

programme based 

- Able to show detailed information for 

every course on a real-time basis 

- Effective searching criteria and filter 

options 

- Implement related services 

- An algorithm formed through data 

analysis on the web page is 

unusable if the HTML structure of 

the website has changed 

Table 2.1: Comparison of Similar Platforms with Proposed System 
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The table above illustrates the comparisons among similar platforms with the proposed system. There are 2 out of 3 platforms 

having education institutionsô programme-based application types. This ease for users to apply the programme they are interested 

in. There are strengths among these platforms, which are plenty of related articles, powerful search and filtering options, 

providing extra information about each programme, and providing a variety of services. However, it comes with several 

limitations, such as a platform reviewed cannot apply admission to a selected programme and does not provide sufficient 

information to users. Also, the primary searching criteria is based on the semester in which the information of specific 

programmes cannot be retrieved if it is not offered in the selected semester. Besides, the web application design has many 

annoying user interactions that affect user experience. By referring to the strengths and weaknesses of the reviewed platforms, 

the proposed system will use the education institutionôs programme-based application type. The proposed system will show the 

detailed information of each programme in which the information is obtained on a real-time basis, implement a powerful 

searching function to allow users to filter and get only matched results, and implement a variety of services into the web 

application in order to enhance user experience. 
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2.2 Method and Technology Used 

2.2.1 Web Scraping Tool ï Scrapy 

According to [7], Scrapy is a Python-based open-source web scraping and web crawling 

framework. It is used to crawl websites in order to extract data from web pages. 

Scheduler, downloader, item pipeline, and Spiders are the components of Scrapy. 

Spiders is a primary component of Scrapy that can be used to crawl the web page 

automated. Firstly, the scheduler component of Scrapy will receive a request which is 

a URL. Then downloader will download the content of the web page in the passed URL 

and generate a response. The response is given to Spiders to extract the required 

information. Scraped data will be returned and filtered by the item pipeline before 

storing the final result. The figure below illustrates the web scraping process of Scrapy. 

 

Figure 2.14: Web Scraping process of Scrapy [8] 

Scrapy is an open-source framework. In other words, it is free, and it has good 

documentation and continuous community support. A significant advantage of Scrapy 

is the support by the major OS as well as its portability, where third parties can use it 

to write extension plug-ins without modifying any existing codes. Furthermore, it offers 

to parse with Xpath from HTML documents. Additionally, Scrapy has high 

performance where it takes less time to scrape a web page and is thus suitable for large 

projects [8]. 

However, Scrapy is unable to be used to download web pages that dynamically load 

content using AJAX. The issue can be fixed by using another library along with Scrapy, 
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but it takes plenty of time to load the contents. In short, Scrapy is able to scrape web 

pages well, except for web pages that interpret AJAX components [8]. 

 

2.2.2 Web Scraping Tool ï Beautiful Soup 

According to [9], Beautiful Soup is a Python library for scraping information out of 

HTML or XML files based on its DOM tree structure. It is a web scraping tool to clean 

up and parse a web pageôs contents. It helps remove HTML markup and save the 

scraped contents during the web scraping process. Unlike Scrapy, Beautiful Soup needs 

to combine with a library that can submit an HTTP request to a web page and return 

the HTML content of the web page. Then, the returned HTML content is passed to 

Beautiful Soup to perform scraping.  

Beautiful Soup is beginner-friendly, where it is easy to learn as well as able to extract 

required information with simple codes syntax. Similar to Scrapy, it has good 

documentation and continuous community support. Its documentation consists of a lot 

of examples, and thus it is easy for a web scraper beginner to get a start and master it 

easily [10]. 

However, as mentioned above, Beautiful Soup needs to combine with a library that can 

submit HTTP requests to a web page and return the HTML content of the web page. 

Therefore, the urllib3 library and requests library is often used with Beautiful Soup to 

download the HTML content of the web page. In addition, Beautiful Soup is not 

suitable for handling complex operations and is usually used in small projects [11]. 

Therefore, a complex library such as Scrapy, Selenium, and so on shall be chosen to 

handle complex operations.  
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2.2.3 Web Scraping Tool ï Puppeteer 

According to [11], Puppeteer is a Node library that controls headless Chrome using a 

high-level API over DevTools Protocol. Other than web scraping, Puppeteer can be 

used to automate tests in modern web applications, screenshot web pages and automate 

web pagesô interaction. Like web scrapers discussed before, it takes URL as an input 

and captures the HTML DOM structure web page. As optional, it can retrieve required 

information using selectors and save the scraped data to the desired format. It can be 

saved as any form of object available in JS, such as JSON.  

As it is a Node library from Google that provides a high-level API to control headless 

Chrome, the common tasks such as clicking on a button, entering in inputs, and web 

scraping can be performed easily. The available operations stated would be useful for 

web scraping. Moreover, it is not only can use Xpath to scrape required information but 

also the CSS selector. It eases the developer to retrieve required data [11]. 

However, Puppeteer is not portable, and it supports the implementation on Node.js 

only. Furthermore, it limits to be used in headless Google browsers such as Chrome. 

For instance. Puppeteer is not supported by Firefox yet. The developer is working in 

progress to support Firefox nonetheless [12]. Thus, other web scraping tools such as 

Scrapy and Beautiful Soup should be adopted if the systemôs portability is an important 

factor.  
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2.2.4 Comparison among Web Scraping Tools 

Basis Scrapy Beautiful Soup Puppeteer 

Structure Framework Library Library 

Performance Fast Medium Fast 

Extensibility  Large project Small project - 

Beginner-

friendly  

No Yes Yes 

Type Framework Parser API 

Language Python Python JavaScript 

(Node.js) 

Browser All  All  Chrome and 

Chromium 

API/ 

standalone 

Both No API 

Extraction 

Format 

- Regular 

expression 

- Xpath 

- HTML parsed tree - Regular 

expression 

- Xpath 

- CSS 

selectors 

Other 

limitation  

- Not workable in 

AJAX content 

rendered web 

pages 

- Required to combine 

with a library to get 

content of a web 

page 

- Workable on 

Chrome and 

Chromium 

only 

Suitable to use 

when 

A large project that 

requires complex 

operation and high 

performance  

Small projects and 

newbies for web 

scraping 

Headless 

browser 

Table 2.2: Comparison among Web Scraping Tools 
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2.2.5 Rule-based AI 

A rule-based system is a system that uses human-made rules as the knowledge 

representation, which is widely explicated to construct a summary or conclusion from 

data. It requires a set of facts or data source compromise with defined rules to 

manipulate the data. In other words, the rule-based AI system is a system that utilises 

AI through the rule-based model. It is a logical system that makes use of predefined 

rules to automate actions on performing deduction and choice selection [13]. 

 

Figure 2.15: Rule-based AI Model 

The figure above shows the concept of the rule-based model. The rule-based model is 

the rules that are coded in the form of the if-then-else statement. For example, ñifò the 

person likes to play computer games, ñthenò he will most likely to buy a high-end 

laptop, ñelseò classic laptop will be chosen. The ñifò statement is used to trigger the 

actions stated in the ñthenò statements. Therefore, if there is 50 actions need to be 

handled, then there are 50 different rules. In short, the system will do the action 

precisely according to the rules defined.  

Forward chaining is a type of rule-based AI which is a data-driven technique thar 

reaches to the goal using the available data. It will be applied on building 

recommendation system in order to suggest area of studies based on answer provided. 

There are some pros and cons of the system. The rule-based AI system can operate even 

even if only a few basic data and information. However, as the limited underlying rule 

base size, it has limited ability to perform intelligence tasks where it acts as instructed 

by humans. Besides, it is time-consuming and expensive to do maintenance of the 

system, such as update the system without introducing contradicting rules [13]. 
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2.2.6 Learning-based System 

In contrast to rule-based systems, learning-based systems have a very ambitious goal. 

It can be adopted to implement recommendation system as well. The system will be 

having the ability to adapt intelligence where the existing knowledge can be updated or 

acquire knowledge. It makes learning-based system different from rule-based AI 

systems. A neural network is an example of a learning-based system [41]. 

The system is using their own models which automates the process by implementing 

machine learning techniques. It utilise the ability of machine learning which defines 

own set of rules based on data outputs it has access to without human intervention. 

Machine learning models require to be trained by large datasets and it can achieve 

scalability. The larger the dataset, the more accurate to predict the output [41].  
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2.2.7 Application Programming Interface (API)  

An API is a set of functions that enables data transmission, access data, and interaction 

between one application and another. It uses to build and integrate application software 

to enable applications to exchange data easily and securely [14]. 

 

Figure 2.16: API workflow 

As shown in the figure above, an API sends the user application to initiate API calls, 

and the API will send requests with optional data to the system. Then the system will 

respond results to the user. In the detail of invoking an API call, an URL or an endpoint 

of the system is required, and then the request method has to be specified for the call. 

Next, the request header has to be defined where the content in the header can be 

authentication credentials, content type, etc. The request data is the information sent to 

the server. The data format of request data and response data is often JSON or XML 

throughout the data exchange and transmission process. These data formats come with 

key-value pairs, which are easy to read by humans and can be understood by application 

in different programming languages.  

There are 4 basic request methods that can be made with API, which are GET, PUT, 

POST, and DELETE. 

- GET: Information retrieval 

- PUT: Update records 

- POST: Create new records 

- DELETE: Removing records 

The strengths of the API are improving collaboration, easy innovation, data 

monetisation, and added security [14]. 
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2.2.8 Programming Language ï Python 

Python has been used as the backend language of the project. Python is a computer 

programming language that is often used to develop web applications, automated tasks, 

perform data analysis and machine learning, software testing and prototyping. It is an 

interpreted, object-oriented, high-level programming language with dynamic 

semantics. 

It has a simple syntax that mimics natural language which enhances the readability and 

easy to learn and understand the codes even for nonðprogrammers. Python is versatile 

and it is a general-purpose language which can be used for a wide range purpose of 

programs, such as from web application development to machine learning. Most 

importantly, Python is beginner friendly which make itself popular for newbies. 

Furthermore, it is an open-source programming language and contain huge number of 

modules and libraries. Therefore, Python is free to use even for commercial purposes. 

Huge number of modules and libraries are able to import from codes that made by third-

party users to expand Pythonôs capabilities. 

Besides, Python can be used on different platforms such as Windows, Mac, Linux, 

Raspberry Pi, etc. It allows programmers to write programs with fewer lines than some 

other programming languages. Python runs on interpreter system which the codes can 

be executed as soon as it is written. It can be treated in a procedural way, an object-

oriented way and a functional way  [15]. 

 

2.2.9 Web Framework (Backend)  ï Flask 

Flask is the Python framework chosen for the project. It is a Python micro web 

framework that allows users to build web applications. Flask is lightweight and 

provides essential components for building a web application quickly and efficiently. 

Flask can be used with Jinja2, a template engine that allows users to write inline 

expressions in HTML files for rendering dynamic contents [16]. 
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2.2.10 Database ï MySQL   

The database chosen for this project is MySQL. It is an open source Relational Database 

Management System(RDBMS) based on Structured Query Language. The database 

application can be used for a wide range of purposes, such as data warehousing, e-

commerce, logging applications, and etc.  

As MySQL is an open-source database, so it is cost free where the user does not have to 

spend any cost to pay for the license fee. It has good data security, compatibility, and 

reliability. Whenever a database is created, the next step will always to identify and 

formulate a security policy before giving access to the database users. Therefore, there is 

high rated in the area of data security. Besides, it is platform-independent and can run on 

any OS. Other than that, MySQL supports transactional processing with high performance 

and even deals with many queries. MySQL database is able to run 24/7 which is achieving 

high availability [17]. 

 

2.2.11 Frontendï AngularJS 

AngularJS is a JavaScript framework that is mainly used for frontend development and 

it can extend HTML with Directives. It is open source which is completely free for 

everyone. AngularJS is easy to learn whereby developers need to know how to the 

basics of HTML, CSS and JS only. However, the framework relies on JS, so it is great 

if acquired prior knowledge of JS. It is working with components, so codes are reusable 

which is time-saving and reduce redundant codes. Also, it facilitates the Two-way 

Binding that helps to render correspondingly the amendments made to the view or the 

model [18]. 

In addition, AngularJS applications are cross-browser compliant which it will handle 

JS code that suitable for each browser automatically. It allows to provide a dynamic 

view and supports the MVC programming structure for web applications. 
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2.3 Proposed Solution 

The problems stated in Chapter 1 illustrate the difficulty of individuals in searching for 

related information to pursue tertiary studies. Therefore, this project is proposed to 

solve the need for a platform that collects information on programmes offered by 

universities and enables users to access all required information through a single 

website. The platform will provide great convenience to target users and the programme 

discovery process. The figure below illustrates the convenience of having a platform to 

display all related information. 

 

Figure 2.17: Browsing ways 

Based on the limitations of reviewed systems and the nature of Malaysiaôs private 

university admission, the proposed project will focus on each universityôs programmes. 

In other words, the proposed platform will pay more attention to the information of 

programmes. Besides, only essential searching criteria will be implemented in order to 

avoid irrelevant and complex filtering options. Thereby, users can get the most directive 

results. The platform will be presented by developing a web application using Angular 

JS as front-end framework, Flask as backend web framework, Python programming 

language and MySQL database. In addition, a variety of services will be implemented 

to the web application to improve the usability, completeness, and user experience. For 

example, the service of recommendation system will be implemented using Rule-AI 

based concept. APIs will be created to enable interactions between front-end and 

backend.  
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Next, Beautiful Soup, a web scraping tool, will be utilized to extract data on a web page 

on a real-time basis. Based on the comparison in chapter 2.2.4, Beautiful Soup is 

suitable for small projects and newbies for web scraping. Also, it does not have the 

limitation of not being workable in AJAX content rendered web pages. It is the most 

appropriate library to perform web scraping. As a result of scraping, the information 

shown to the user is the latest. By using the web scraping tool, the system can benefit 

from saving database storage that is used to record information of every programme 

and the workforce to store and track the information of every programme, which is the 

tedious work that may lead to human error easily. The final result will be displayed on 

web application. 

 

 

Figure 2.18: Web Scraping Concept 

The figure above demonstrates the fundamental concept of web scraping. The vital part 

of web scraping has a link to tell the tool the location to scrape the data. After getting 

the link, the required information can be obtained after looking for the location of the 

target element. These are the basic concept of performing web scarping.  

In addition, rule-based AI will be adopted to implement recommendation system. This 

is because it is suitable when using small amounts of data and simple, straightforward 

rules. It is also suitable when need to get output quickly as limited parameters of the 

systems enable quick result.  
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CHAPTER 3: PROPOSED SYSTEM METHOD/APPROACH  

3.1 Design Specification 

3.1.1 Methodology 

Agile development methodology will be applied in this project. This project is not large 

and mission-critical. Therefore, coding and testing can be focused more on using the 

chosen methodology. Its flexibility allows amendments to the project and gives higher 

productivity throughout the development. It provides iterative and increment 

improvement, enabling the project to be developed in high quality simply and 

efficiently. Agile development can build a system faster because it requires less 

documentation. Besides, it is usual that cannot define more detailed project 

requirements at the beginning stage, and changes during the development stage are hard 

to avoid. Therefore, the nature of this methodology, which can tolerate the changes, is 

a better choice than other methodologies [19]. 

 

Figure 3.1: Agile development methodology [20] 

According to [21], planning will be carried out to determine the project scope in the 

first phase. Research related to the project will be done to have more understanding on 

the existing systems and explore new ideas for the proposed system, as well as to study 

the technologies required to build the proposed system. Besides, requirement gathering 

will be conducted to perform feature analysis and define the requirements for the 

project. After the planning and analysis have been done, the project's development will 

start incrementally and iteratively. The sprint, development iteration, includes 

development, testing, and review tasks. The final product, the proposed system, will be 

delivered after completing all sprints. 
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3.1.2 Software Architecture Pattern 

Three-Tier Client-Server Architecture will be applied in this project. It is a client-server 

architecture which separates applications into 3 layers or tiers. Functional process logic, 

data access, computer data storage and user interface are deployed and maintained as 

independent modules on separate platforms. In 3-tier architecture, any of 3 tiers can be 

upgraded or replaced independently without affecting other tiers.  

The 3 tiers in the architecture are presentation tier, application tier and data tier.  

a. Presentation Tier  

Presentation tier is the top level. It is mainly used to display contents and collect 

information from users on a desktop application, web browser or web-based 

application in the form of a GUI. It facilitates the front-end layer of the 

application and it is also the interface that end-users can interact with. This tier 

is usually developed using HTML, CSS and JS for web application as well as it 

will interact with other tiers via API calls; a variety of languages used for 

desktop application which depends on the platform. A web server will be used 

to develop the user interface. 

b. Application Tier 

Application tier is the middle tier of the architecture. The main purpose is to 

control the applicationsô core functionality by executing the business logic 

coded. It can be coded in a variety of programming languages such as Java, 

Python, C++, etc. The processes or business logic will be deployed in an 

application server. This tier can communication with data tier, the lowest tier, 

using API calls in order to access and manage the data in the data tier.  

c. Data Tier 

Data tier is where the database server placed at. The information of the 

application will be stored and managed in the database. The database can be a 

SQL or NoSQL database. Examples of RDBMS are PostgreSQL, MySQL, 

Oracle, etc; Examples of NoSQL are MongoDB, CouchDB, Cassandra, etc. 

In addition, all the communication must goes through the application tier in the 

architecture whereby the presentation tier and the data tier cannot communication 

directly with each other [22]. Figures below simplifies the communication of tiers.  
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Figure 3.2: Three-tier Client-Server Architecture [23] 

 

Figure 3.3: Three-tier Client-Server Architecture of the proposed system 

There are several benefits with 3-tier architecture. The largest benefit is the separation 

of functionality into logical and physical tiers. Each tier can only run on dedicated and 

separate platform such as web server, application server and database server. Therefore, 

there is no impact to other tiers if any modification was done on any tier which improves 

the scalability and reliability with the architecture. Besides, tiers of the architecture can 

be developed simultaneously by different development teams rather than work on full 

stack which facilitates faster development and efficiency improved. Since presentation 

tier and data tier cannot communicate directly with each other, the security can be 

improved by a well-designed application tier which can be acted as a sort of internal 

firewall and preventing malicious activities such as SQL injections [24].  
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3.1.3 Working Principle of Data Analysis on Scraped Data 

 

Figure 3.4: Web Scraping Process 

Web scraping is a process to extract content or mining data from a website on a real-

time basis. The content extracted is unstructured. Data analysis will be performed in 

order to obtain valuable and specific information. As shown in the figure above, first 

and foremost, making a request to get the HTML content of the target website is the 

first and essential step for web scraping. Then, identify the examine the HTML structure 

and HTML element on the scraped HTML content. It is followed by obtaining the 

required content via writing a script. The processes are performed in iteration to validate 

content collected is valid and automated.  

After extracting the information, the raw information is needed to transform it into 

structured data for further analysis. According to [25], the final result of data analysis 

is generally obtained from gathering specifications, organising, cleaning, re-analysing, 

and applying models and algorithms. The final result is then delivered to the users in a 

proper organisation. The figure below demonstrates the flow chart of the whole process. 

 

Figure 3.5: Flowchart of Performing Data Analysis on Scraped Data 
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3.1.4 Working Principle of Rule-based AI  

 

Figure 3.6: Workflow of Proposed Systemôs Rule-based AI 

According to [13], a rule-based AI system is a system that utilises AI through the rule-

based model. The rule-based model is the rules coded in the form of the if-then-else 

statement. The rule-based AI will be applied to determine the field of the study 

suggested to the user. As shown in the figure above, the answers to the questionnaire 

are the input of the rule-based AI system. It is obtained after the user has answered the 

questionnaire. The answer will act as the data source to go through the defined rules or 

rule-based model in order to proceed with the output. As a result, after going through 

the rule-based model, the suggested field of study will be processed.  
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3.1.5 Working Principle of API  

 

Figure 3.7: API workflow of the proposed system 

Figure 3.5 elaborates the API workflow of the proposed system. API is a set of functions 

that enables data transmission, access data, and interaction between one application and 

another. It allows an application to interact with another application. API calls must be 

initiated by the client application. The target server will process the API request and 

respond to the client application with request information via the web API [14]. 

In the proposed system, web API is utilised to allow communication between the front-

end and the backend system. The system's front-end is the web application used to 

present data and provide services to users, while the information required to process by 

the backend system is the result of web scraping and data retrieval. The data format 

during data transmission will be JSON. The backend will transfer the information to 

the front-end based on the data required by the front-end. Then, the front-end 

application is able to utilise the information received.  
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3.1.6 User Requirements 

Individuals planning to pursue an undergraduate or postgraduate programme are the 

main targeted user group of the proposed system. Therefore, the core of this project is 

on scraping and analysing the data of each universitiesô programme. From a system 

perspective, the system shall be able to: 

- Perform web scraping based on the algorithm defined for each university 

- Perform regular checking on the web scraping algorithm in order to ensure the 

algorithm is working even the university website has updated the information 

or HTML DOM structure 

- Perform web scraping on programme list of each university 

- Perform regular checking on whether there is any updates on programme list of 

each university 

- Provide access to the result after performing web scraping and analysis 

- Record any errors occurred to a log  

- Record any updates on database to a log 

- Record report of regular checking 

 

In addition, the web application is designed to present the final result of data analysis 

on scraped data. The web application's user interface should be easy to use and interact 

with the system. Users do not require any specific technical skill to access the 

functionalities of the web application. Furthermore, the web application will include 

some features in order to increase its usability. The features provided by the web 

application are as follows: 

- Users can search and filter the programmes based on their searching criteria, 

and then users are able to get a list of matched result 

- Users can view the information on the selected programme 

- Users can export information about programmes in the forms of pdf 

- Users can get recommendations on the field of studies they may be suitable for 

- Users can manage their favourite list of programmes 

- Users can request for their view history 

- Users can perform enquiring to the customer service of the platform   
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3.2 System Design Diagram 

3.2.1 System Architecture Diagram 

 

Figure 3.8: System Architecture Diagram 

The figure above illustrate the system architecture diagram. The front-end of the system 

using AngularJS while backend system using Python Flask with MySQL database.  

The user is the end-user of the system who will be using the platform. Front-end or the 

browser will collect required data from the user and display the intended relevant result 

on user device. Browser in user device will be used to interact the application front-end 

by entering the URL. Then, the browser will render the user interface of the system 

which written in HTML, CSS, Bootstrap and JavaScript with AngularJS framework. 

Users are allowed to search programme, view programme, export programme, view 

favourite and viewed history list,  perform enquiry and request recommendation on area 

of studies. Besides, users can add or remove favourite list and update viewed history 

list.  

Backend consists of 2 sections which are application server and database server. 

Application server have APIs made of Flask framework ready for front-end to interact 

with and a set of business logic that written in Python which contain the code of 

functionalities of the system. Business logics are the core part of the whole system. It 

contains the web scraping algorithm, data analysis algorithm, and other codes for 

functional requirements. Database server is where the MySQL database reside at. The 

database will be storing university information, links of programmes and log data that 

describes errors occurred and the result of regular checking.  
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In addition, APIs are used to allow communication between front-end and backend. 

Front-end has to initiate request to the API in order to obtain data, then the API will 

execute the corresponding business logic to get the required data and response to the 

front-end. APIs are used to access the information of programme from backend; 

therefore, the web application is able to display the result to users. The data pass to and 

from API using JSON format.   
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3.2.2 Use Case Diagram 

 

Figure 3.9: Use Case Diagram 

Figure 3.8 elaborates the use case diagram for the system. It illustrates how users can 

interact with the web application. Users are permitted to search programmes, view 

information of selected programmes, request recommendations, view the favourite list, 

view viewed history list, and perform enquiry. Users can manage their favourite 

programme list by adding or removing the programme from the list while viewing the 

programme. When users have chosen the programme to view, users can choose to 

export information of the programme optionally as well as the system will 

automatically add the programme to viewed history list. If an error occurred, the system 

will record the programme error. 
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3.2.3 Use Case Description 

Search Programme Use Case 

Use Case ID UC001 Version 1.0 

Use Case Search Programme 

Importance 

Level 

High 

Purpose To search for relevant programmes based on a set of criterias.  

Primary 

Actor 

User 

Stakeholders 

and Interests 

User ï want to search programme 

Use Case 

Type 

Detail, Essential 

Trigger A user wants to search for relevant programmes. 

Type External 

Precondition The user is using the system. 

Relationship Association: User 

Include: - 

Extend: Record Programme Error (UC011) 

Generalization: - 

Main Flow 1 System gets existing location from database. 

2 System puts only existing locations to drop-down box of 

location.  

3 User enters programme name. 

4 User selects specification level. 
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5 User selects location. 

6 User clicks search button. 

7 System retrieves relevant programmes based on the criteria. 

8 System adds the programme into a list of result. 

9 System displays the list of result. 

Alternative 

flow 

7a System executes Record Programme Error use case if an error 

occurred when retrieving programme information. 

7b System removes the programme from the search result list. 

 7c Back to main flow step 9. 

Subflow  Not Applicable 
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View Programme Use Case 

Use Case ID UC002 Version 1.0 

Use Case View Programme 

Importance 

Level 

High 

Purpose To view details of the programme information.  

Primary 

Actor 

User 

Stakeholders 

and Interests 

User ï want to view programme details 

Use Case 

Type 

Detail, Essential 

Trigger A user wants to view detailed information of the selected 

programme. 

Type External 

Precondition A user has searched programme from the system. 

Relationship Association: User 

Include: Add to Viewed History List (UC003) 

Extend: Add to Favourite List (UC004), Remove from Favourite List 

(UC005), Export Programme Information (UC006), Record 

Programme Error (UC011) 

Generalization: - 

Main Flow 1 User selects a programme to view for its details.  

2 System gets the required information.   

3 System executes Add to Viewed History List use case. 

4 System displays programme information. 
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Alternative 

flow 

2a System executes Record Programme Error use case if an error 

occurred when retrieving programme information. 

2b System redirects user to error page. 

 2c  System terminates the session. 

Subflow Not Applicable 
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Add to Viewed History List Use Case 

Use Case ID UC003 Version 1.0 

Use Case Add to Viewed History List 

Importance 

Level 

Medium 

Purpose To add the programme to viewed history list.  

Primary Actor User 

Stakeholders 

and Interests 

User ï want to add programme to viewed history list 

Use Case 

Type 

Detail, Essential 

Trigger A user viewed detailed information of a programme. 

Type External 

Precondition A user has selected a programme to view its detailed information. 

Relationship Association: User 

Include: - 

Extend: - 

Generalization: - 

Main Flow 1 User selects a programme. 

2 System gets basic information of the programme. 

3 System checks the viewed history list. 

     If the programme is not existed in the viewed history list 

          S-1: Add to viewed history list subflow will be executed 

     If the programme exists in the viewed history list 

          S-2: Update viewed history list subflow will be executed 
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Subflow (S-1: 

Add to 

viewed 

history list) 

1 System updates the viewed history list by adding the basic 

information of the programme to the list.  

Subflow (S-2: 

Update 

viewed 

history list) 

1 System updates the viewed history list by modifying the search 

time of the programme in the list. 
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Add to Favourite List Use Case 

Use Case ID UC004 Version 1.0 

Use Case Add to Favourite List 

Importance 

Level 

Medium 

Purpose To add the programme to favourite list.  

Primary Actor User 

Stakeholders and 

Interests 

User ï want to add programme to favourite list 

Use Case Type Detail, Essential 

Trigger A user has selected a programme to view its detailed information. 

Type External 

Precondition A user viewed programme information and the programme is not 

exist in the favourite list. 

Relationship Association: User 

Include: - 

Extend: - 

Generalization: - 

Main Flow 1 User selects a programme. 

2 User click to add programme to favourite list. 

3 System gets basic information of the programme. 

4 System updates the favourite list by adding the basic 

information of the programme to the list. 

Subflow Not Applicable 

Alternative flow Not Applicable 
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Remove to Favourite List Use Case 

Use Case ID UC005 Version 1.0 

Use Case Remove from Favourite List 

Importance Level Medium 

Purpose To remove the programme from favourite list.  

Primary Actor User 

Stakeholders and 

Interests 

User ï want to remove programme from favourite list 

Use Case Type Detail, Essential 

Trigger A user has selected a programme to view its detailed 

information and the programme is in the favourite list. 

Type External 

Precondition A user viewed programme information. 

Relationship Association: User 

Include: - 

Extend: - 

Generalization: - 

Main Flow 1 User selects a programme. 

2 User click to remove programme from favourite list. 

3 System gets basic information of the programme. 

4 System finds the favourite programme in the favourite list. 

5 System updates the favourite list by removing the matched 

programme information from the list. 

Subflow Not Applicable 

Alternative flow Not Applicable 
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Export Programme Information Use Case 

Use Case ID UC006 Version 1.0 

Use Case Export Programme Information 

Importance Level Medium 

Purpose To export the programme information as a report to user in 

PDF.  

Primary Actor User 

Stakeholders and 

Interests 

User ï want to export programme details 

Use Case Type Detail, Essential 

Trigger A user has selected a programme to view its detailed 

information. 

Type External 

Precondition A user viewed programme information. 

Relationship Association: User 

Include: - 

Extend: - 

Generalization: - 

Main Flow 1 User selects a programme. 

2 User clicks export button. 

3 System gets information of the programme. 

4 System saves the information into a PDF file. 

Subflow Not Applicable 

Alternative flow Not Applicable 
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Request Recommendation Use Case 

Use Case ID UC007 Version 1.0 

Use Case Request Recommendation 

Importance Level High 

Purpose To request recommendation on area of studies.   

Primary Actor User 

Stakeholders and 

Interests 

User ï want to request recommendation on area of studies 

Use Case Type Detail, Essential 

Trigger A user wants to get recommendation on area of studies. 

Type External 

Precondition The user is using the system. 

Relationship Association: User 

Include: - 

Extend: - 

Generalization: - 

Main Flow 1 User answers the 50 questionnaire. 

2 System determines suitable the area of studies. 

3 System displays the result. 

Subflow Not Applicable 

Alternative flow Not Applicable 
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View Favourite List Use Case 

Use Case ID UC008 Version 1.0 

Use Case View Favourite List 

Importance Level Medium 

Purpose To view favourite programmes.   

Primary Actor User 

Stakeholders and 

Interests 

User ï want to view favourite list of programmes 

Use Case Type Detail, Essential 

Trigger A user wants to view favourite programmes. 

Type External 

Precondition The user is using the system. 

Relationship Association: User 

Include: - 

Extend: - 

Generalization: - 

Main Flow 1 User clicks to view favourite list. 

2 System gets the favourite list. 

3 System displays programmes in the favourite list. 

Subflow Not Applicable 

Alternative flow Not Applicable 
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View Viewed History List Use Case 

Use Case ID UC009 Version 1.0 

Use Case View Viewed History Favourite List 

Importance Level Medium 

Purpose To view viewed history programmes.   

Primary Actor User 

Stakeholders and 

Interests 

User ï want to view viewed history list of programmes 

Use Case Type Detail, Essential 

Trigger A user wants to view viewed history programmes. 

Type External 

Precondition The user is using the system. 

Relationship Association: User 

Include: - 

Extend: - 

Generalization: - 

Main Flow 1 User clicks to view viewed history list.  

2 System gets the viewed history list. 

3 System displays programmes in the viewed history list. 

Subflow Not Applicable 

Alternative flow Not Applicable 
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Perform Enquiry  Use Case 

Use Case ID UC010 Version 1.0 

Use Case Perform Enquiry 

Importance Level High 

Purpose To send enquiry to the system.   

Primary Actor User 

Stakeholders and 

Interests 

User ï want to perform enquiry 

Use Case Type Detail, Essential 

Trigger A user wants to send enquiry to the system. 

Type External 

Precondition The user is using the system. 

Relationship Association: User 

Include: - 

Extend: - 

Generalization: - 

Main Flow 1 User enters the subject of the enquiry.  

2 User enters his/her name. 

3 User enters his/her email. 

4 User enters the enquiry message.  

5 User click on submit button. 

6 System gets the user inputs. 

7 System sends the enquiry details to system using email. 

8 System displays the complete message. 
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Subflow Not Applicable 

Alternative flow Not Applicable 
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Record Programme Error Use Case 

Use Case ID UC011 Version 1.0 

Use Case Record Programme Error 

Importance Level High 

Purpose To record error of retrieving a programme.   

Primary Actor User 

Stakeholders and 

Interests 

User ï want to record programme error 

Use Case Type Detail, Essential 

Trigger When errors occurring during retrieving information of a 

programme. 

Type External 

Precondition The user is using the system. 

Relationship Association: User 

Include: Search Programme, View Programme 

Extend: - 

Generalization: - 

Main Flow 1 User selects a programme. 

2 System gets the information and the error message of the 

programme that has errors. 

3 System updates the condition of the programme to 

database. 

4 System records the error log into database. 

Subflow Not Applicable 

Aalternative flow Not Applicable 
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3.2.4 Activity Diagram  

Search Programme Use Case 

 

Figure 3.10: Search Programme Activity Diagram 

The figure above illustrates the search programme activity diagram. At first, the system 

will get the existing locations in database and put the locations in to locationôs drop-

down box for users to select. Users can enter the searching criteria to let the system 

perform searching and filtering. The searching criteria are programme name, 

specification level, and location. After the user clicks search button, the system will 

retrieve all the relevant programmes matched to the criterias. Then, a list of matched 

results will display to the user. The list will include a summary of the programme and 

will also be shown to users. In addition, if there are errors occurred when getting the 

information of a programme, the system will record the programme error and remove 

the programme from the result list. 
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View Programme Use Case 

 

Figure 3.11: View Programme Activity Diagram 

Figure 3.11 demonstrates an activity diagram of view programme use case. After users 

have selected the programme, the system will get the programme information by 

performing web scraping and data analysis. This enables the information to be retrieved 

on a real-time basis. Then, there is checking on the current data analysis algorithm to 

ensure the algorithm is working and then information will be retrieved in order to 

displayed to users. Otherwise, if the algorithm is not working, the system will record 

the relevant information into the database to log the information to inform the developer 

of the issue. In such cases, users will be redirected to an error page.  In addition, if no 

error occurred when retrieving the information, the programme will be added to viewed 

history list of the user.  
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Add to Viewed History List Use Case  

 

Figure 3.12: Add to Viewed History List Activity Diagram 

The figure above illustrates the Add to Viewed History List activity diagram. The 

activity will be executed automatically when the user view detailed information of a 

programme. Users can select a programme, then the system will retrieve the programme 

information. The system will check on viewed history list about whether the programme 

is been viewed before. If yes, the system will update the viewed history list by 

modifying the search time of the programme in the list. Otherwise, the system will 

update the list by adding the programme to the list.  
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Add to Favourite List Use Case 

 

Figure 3.13: Add to Favourite List Activity Diagram 

The figure above illustrates the Add to Favourite List activity diagram. Users can click 

add to favourite list after selecting a programme. Then, the system will retrieve the 

programme information and followed by add the programme to userôs favourtite list. 

 

Remove from Favourite List Use Case  

 

Figure 3.14: Remove from Favourite List Activity Diagram 

The figure above illustrates the Remove from Favourite List activity diagram. Users 

can click remove from favourite list after selecting a programme. Then, the system will 

retrieve the programme information and followed by search through the favourite list 

to get the programme. Then, the system will remove the programme to userôs favourtite 

list.  
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Export Programme Information  Use Case 

 

Figure 3.15: Export Programme Information Activity Diagram 

Figure 3.15 demonstrates an activity diagram of export programme information. After 

users have selected a programme, they can export the programme information. The 

system will collect the information and export the information as a file to user.  

 

Request Recommendation Use Case 

 

Figure 3.16: Request Recommendation Activity Diagram 

The figure above elaborates the request recommendation activity diagram. Users can 

request a recommendation on the field that they are suitable to study or the field of 

interest. A questionnaire is required to answer then the system will trigger a rule-based 

AI approach to analyse based on the answers. The suggested field of studies will be 

displayed to users after analysing.   
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View Favourite List Use Case  

 

Figure 3.17: View Favourite List Activity Diagram 

The figure above describes the view favourite list activity diagram. Users are able to 

view their favourite list. The system will get the userôs favourite list and display it.  

 

View Viewed History List Use Case  

 

Figure 3.18: View Viewed History List Activity Diagram 

The figure above describes the view viewed history list activity diagram. Users are able 

to view their viewed history list. The system will get the userôs viewed history list and 

display it.  
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Perform Enquiry  Use Case  

 

Figure 3.19: Perform Enquiry Activity Diagram 

The figure above describes the Perform Enquiry activity diagram. Users are able to 

perform enquiry to the system by filling in all the fields and click on the submit button. 

The fields to fill in are enquiry subject, name, email and enquiry message. The system 

will get all the inputs and send the enquiry to the system in the form of email. Then, a 

complete message will be displayed.   
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Record Programme Error Use Case  

 

Figure 3.20: Record Programme Error Activity Diagram 

The figure above describes the Record Programme Error activity diagram. The activity 

of the use case will be triggered if and only if errors occurred when retrieving a 

programme information. The system will gather the programme information and get 

the error message that cause the error. Then, the system will update condition of the 

programme in database in order to let the system skip on retrieving the error programme 

before the fixing has done. Then, the system will record the error log into database.  
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3.2.5 Database structure 

Entity Relationship (ER) Diagram 

 

Figure 3.21: Entity Relationship Diagram 

The figure above demonstrates the Entity-Relationship Diagram (ERD) of the system. 

There are 3 database tables in the system, which are university, programme, and log.  
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Data Dictionary 

*Remark:   Primary Key    Foreign Key  Primary Key + Foreign Key 

1. university 

Attribute  Description Data Type 

(size) 

Nullable Sample Data 

uni_key The key used to 

define the 

university name 

VARCHAR

(20) 

No utar 

uni_name University name VARCHAR

(50) 

No UTAR 

other_name Other names of 

the university 

VARCHAR

(100) 

Yes Universiti Tunku 

Abdul Rahman 

no_of_prog Number of 

programme 

int(3) No 100 

Table 3.1: Data Dictionary of university Table 

 

2. programme 

Attribute  Description Data Type 

(size) 

Nullable Sample Data 

uni_name University name VARCHAR

(50) 

No utar 

prog_name Programme 

name 

VARCHAR

(150) 

No Bachelor of 

Computer Science 

link Link to access 

the program 

VARCHAR

(300) 

No https://study.utar.ed

u.my/computer-

engineering .php 

condition_prog Whether the 

programme is 

retrievable 

int(1) No 0 = error found and 

unfixed 

1 = normal 
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lvl_of_study Specification 

level of the 

programme 

VARCHAR

(20) 

No Undergraduate 

Or 

Postgraduate 

location Location of the 

programme 

VARCHAR

(100) 

No Kampar, Perak 

Table 3.2: Data Dictionary of programme Table 

 

3. log 

Attribute  Description Data Type 

(size) 

Nullable Sample Data 

id System generated 

ID (Auto increment) 

BIGINT(7) No 1 

uni_name University name VARCHAR

(20) 

No utar 

prog_name Programme name VARCHAR

(150) 

Yes Bachelor of 

Computer Science 

link_prog Link to access the 

programme 

VARCHAR

(300) 

Yes https://study.utar.

edu.my/computer-

engineering .php 

error_msg Error message VARCHAR

(300) 

Yes Not found 

remark Remark on the 

record 

VARCHAR

(10000) 

Yes New programme 

added 

is_checked Whether the log has 

been checked 

INT(1) No 0 = yet to check 

1 = checked 

created_date Recordôs created 

datetime 

TIMESTA

MP 

No 2021-08-08 

00:00:01 

Table 3.2: Data Dictionary of log Table 

  



CHAPTER 3: PROPOSED METHOD/APPROACH 

67 

Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

3.3 Timeline 

 

Figure 3.22: FYP 1 timeline 

The above shows the tasks completed within the timeframe. This project is estimated to deliver by 15th April , 2022. Before 

development started, exploration of the project, installation and environment setup, and gaining knowledge to utilise related tools 

and libraries were carried out. Next, the entire development task took around 6 weeks. It includes web scraping, data analysis, 

creating RESTful API, data8base creation, and building a web application.  FYP 1 report has done upon 15th April 2022. The 

implementation will be stopped temporarily until completing the final examination. 

After the final examination, the implementation process will be resumed from 27th May 2022 until 26th July 2022. The total 

planned day for development is 108 days. Then, 10 days are allocated to do testing and debugging. 
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CHAPTER 4: SYSTEM DESIGN 

4.1 Project Flow Diagram 

 

Figure 4.1: Project Flow Diagram 

The initiation of the project will be crucially dependent on data analysis on analysing 

programmes offered by universities. By analysing programmes, similarities 

information structure of programmes will be found. The structure is then be used to 

create a class or model that describes the programme. It is followed by performing web 

scraping and apply data analysis on the targeted universities. Web scraping is used to 

obtain or scrap the data on a link provided; Data analysis is used to determine the 

important information on the scrap data. Then, testing on the algorithm is required to 

ensure it is working on all programmes of the particular university. Regular checking 
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feature is then implemented to perform regular check on if the university has updated 

their programme lists and the HTML DOM structure on displaying their programme 

information.  

After all the core functions are done, API is developed to enable communication 

between frontend and backend. Several APIs are implemented to allow frontend to 

access different functions of backend.  

The result will be shown on a web application, so web application development is the 

next step. During the web application development, it has to connect to API in order to 

access backend function and display to users. Then, it is needed to test whether the API 

connection is success. Next, there are several related features will be developed to the 

web application. Testing has to be done on these features.  
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4.2 Web Scraping and Data Analysis Flow 

 

Figure 4.2: Web Scraping and Data Analysis Block Diagram 

The figure above shows the flow diagram of web scraping and data analysis. University 

name and link to scrap must be provided to perform the operation. University name is 

used to determine which algorithm to use as different algorithm is applied to different 

university. The link has to be provided to the function in order to tell the function which 

link to scrap. Then, web scraping and data analysis will perform. After performing, the 

information will save into a class or model. The class or model is the final result of the 

operation.  
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4.3 Regular Checking Flow 

 

Figure 4.3: Regular Checking Block Diagram 

Figure 4.3 illustrates the flow of regular checking. The regular checking is using 

Scheduler library. The library will be running background all the time when the 

application is running. It will check the current date and current time based on defined 

interval which is 2 A.M. of the day. If it is the Monday of the week, jobs of the 

Scheduler will be run. Jobs are to perform checking on number of programme, compare 

programme list, and checking on the web scraping and data analysis algorithm. The 

result of the checking will be recorded into database.  
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4.4 API  Flow 

 

Figure 4.4: Overall API Block Diagram 

The figure above demonstrates the overall API block diagram. The API will only be 

triggered when the front-end sends an API request with request data. The API function 

will be triggered based on the API address where the route is defined in the link. The 

functions in the API will be triggered and the program will run the functions. The 

program will then return the result to the API. If error exists within the function, the 

error will be recorded into database and the response of the function will be set as the 

error message with the error status code. Lastly, the API will return the result as the 

API response. In addition, the data in the request body and response body is in the form 

of JSON.  
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4.5 Web Application Flow 

4.5.1 Application System Flow 

 

Figure 4.5: Application System Flowchart 

Figure 4.5 demonstrates on the operation of the web application and it includes 

important features.  

As a web application, the starting point for users is the home page of the application. 

Users can choose the action to perform on home page. The actions are search 

programme, access recommendation system, view favourite list, view viewed history 

list and contact us.  
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For the search programme action, users have to enter searching criteria to perform 

searching operation. Then, a list of search result will be displayed. Users can choose to 

view the details of a programme. The detailed programme information will show to 

users in another webpage. If there is an error occurred when obtaining programme 

information, the system will record the error into database followed by redirecting users 

to error page. Otherwise, the system will automatically record the programme into 

viewed history list. Meanwhile, users can choose to export programme, add the 

programme to favourite and remove the programme from favourite list. The exported 

programme will be saved as a PDF file on usersô device. In addition, the detailed flow 

of searching and viewing programme will be described in the following sections.  

For the recommendation system, it will display a list of questions to let users to answer 

when users navigated to the webpage. Based on usersô answer, the system will 

determine the suitable area of studies and the result will be displayed to users. The 

recommendation system is built using rule-based AI. It determines suitable area of 

studies based on the personal characteristic and hobbies. 

There is the same for viewing favourite list and viewed history list. Once users choose 

to view the list, the system will redirect them to the particular webpage and show the 

list to users. No further actions required.  

Users can choose to contact with the system by navigation to Contact Us webpage. The 

webpage will display the contact information to users. If users want to send enquiry, 

users have to fill in enquiry form and click the send button. Then, the system will send 

the enquiry in a form of email to the system email address. A complete message will be 

shown afterwards.  

The following sub-chapters will describe about the design of core functions detailed 

especially the function that connecting with API by using block diagram for in-depth 

operation visualization.  
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4.5.2 Home Page - Get Location API Workflow  

 

Figure 4.6: Get Location API Block Diagram 

Based on the figure above, the web application will invoke API to get the locations that 

exists in the system database when users visit the web application. System backend will 

execute the functions stated in the related API and get the result. The result is then 

returned to the front-end. Front-end will put the locations into location drop-down box.  
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4.5.3 Search Programme Flow 

 

Figure 4.7: Search Programme Block Diagram 

Figure 4.7 elaborates the block diagram of search programme. Before searching the 

programme, the system will find the number of programme that match to the result. It 

is used to perform pagination function in order to enhance the system performance. 

After pagination has done, the front-end will invoke search programme API with usersô 

search criteria as request body and the backend will receive the request. Therefore, the 

functions defined in search programme API will be invoked and the API will return the 

result get from the functions to front-end. Then, system front-end will display the list 

of result with programme summary which the information is the response returned by 

the API call.  
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4.5.4 View Programme Flow 

 

Figure 4.8: View Programme Block Diagram 

View programme flow is elaborating on the figure above. When users have chosen to 

view the detail information of a particular programmme, the system will invoke get 

programme information API with required parameters as request body which the 

parameter of the API will be process by the system automatically. The system backend 

will process the API request and return the information of the programme as the 

response data. The front-end will check the response status code to identify whether the 

request is success or failure. If it is failed, then users will be redirected to an error page. 

Otherwise, the front-end will try to render the API response data on the webpage. If no 

error exists, the programme information will be displayed to users in predefined 

template. However, if the front-end is failed to render the information, then it will 

invoke an API to record the error into database. After the action has done, users will be 

redirected to an error page.  
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4.5.5 Recommendation System ï Rule Based AI System 

 

Figure 4.9: Recommendation System Block Diagram 

Recommendation system flow is elaborated on the figure above. Users has to answer 

the questionnaire. The answers are the input for the recommendation system. The 

recommendation system adopts rule-based AI system. Thus, it will determine the output 

based on the input in the if-else statements in the system. Based on rules, output or the 

area of studies will be produced.  
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CHAPTER 5: SYSTEM IMPLEMENTATION  

5.1 Hardware Setup 

The hardware used to develop the system as follows: 

Operating System Windows 10 64-bit 

Processor AMD RyzenÊ 7 4800HS @ 4.2 GHz 

RAM 16GB DDR4-3200 

Graphic Card NVIDIA® GeForce® GTX 1660Ti with Max-Q Design 

Table 5.1 Laptop Hardware Specification 
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5.2 Software Setup 

The database chosen for this project is MySQL. It is an open-source DBMS and has 

good data security, compatibility, and reliability. It is platform-independent and can run 

on any OS. Other than that, MySQL supports transactional processing with high 

performance and even deals with many queries [17]. The database will store the last 

updated date of each web page to ensure the web scraping algorithm is updated with 

the latest web page HTML DOM structure.  

 

Next, the software and applications used to build the system are as follows: 

i. Anaconda Navigator/ anaconda3 

Anaconda Navigator is a GUI tool that consists of Anaconda distribution. It 

allows users to run their applications and allows the channels, packages, and 

environments to be managed in an easier way without using any command-line 

commands. The navigator is able to look for packages in Anaconda Cloud or in 

Anacondaôs local repository [26]. The software will be used to manage the 

packages used in this project easily.  

ii.  Jupyter notebook 

Jupyter notebook is an open-source web application that enables users to build 

Python-based programs. It can be used to perform machine learning, statistical 

modelling, data visualisation, etc. [27]. As it has a friendly interface, it will be 

used to demonstrate codes in this project.  

iii.  XAMPP 

XAMPP is an open-source, cross-platform web server with abbreviations for 

cross-platform, Apache, MySQL, PHP and Perl. It helps programmers test their 

programs on a local web server [28]. XAMPP will be used to manage the local 

MySQL database server in this project.  

iv. Visual Studio Code  

Visual Studio Code is a lightweight source code editor that allows users to code 

debugging and work with Git. The library in Visual Studio Code is extensible 

and customisable. It provides high flexibility to developers to run their 
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applications. Moreover, it allows developers to host the project in a variety of 

programming languages and frameworks and deploy the application on 

Microsoft Azure [29]. 

v. MySQL Workbench 

MySQL Workbench is a visual database design tool that integrates the MySQL 

database system into a development environment. It permits for designing, 

developing, administrating, data migrating, etc [30]. In this project, a local 

database will be managed with the software.  

vi. Postman 

Postman is an API platform for creating and using APIs. Postman simplifies  

steps of the API lifecycle and streamlines collaboration so developers can build 

APIs faster [31]. 

 

In this project, Python programming language is chosen to develop the web 

application's backend, while Beautiful Soup library has been chosen to perform web 

scraping. Flask is the web framework chosen. The packages and libraries required to 

build the system are as follows: 

i. Beautiful Soup ï beautifulsoup4 (BS4) 

Beautiful Soup is a Python library to perform real-time data pulling from HTML 

and XML files. It can be used to extract specific information from a web page 

[9]. BS4 is chosen to perform web scraping in this project. It allows for retrieval 

of the latest information from the web page and displays the information to users 

without saving a large volume of data in the database. This web scraping tool 

was chosen because it is beginner-friendly, and the size of the proposed project 

is small, so there is no need for an extensive library to support it. 

ii.  Flask 

Flask is a Python micro web framework that allows users to build web 

applications. It is lightweight and provides essential components for building a 

web application quickly and efficiently. Flask is chosen due to its flexibility and 

simplicity in codes writing. Besides, it can be used with Jinja2, a template 

engine that allows users to write inline expressions in HTML files for rendering 

dynamic contents [16]. 
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iii.  Flask-RESTful 

Flask-RESTful is a simple and easy extension for Flask that adds support for 

constructing REST APIs quickly. It allows users to parse arguments to their 

resources, format output, and manage the routing setting with a clean interface 

[32]. 

iv. Flask-CORS 

Flask-CORS is a simple Flask extension to handle Cross-Origin Resource 

Sharing (CORS). Using this library allows users to enable CORS for all 

domains on all routes [33]. 

v. Requests 

Requests library enables users to make HTTP requests in a simpler manner and 

is more human-friendly in Python. Therefore, users can focus on interacting 

services provided as the library abstracts the complexity of making HTTP 

requests  [34]. 

vi. MySQL Connector - mysql 

MySQL Connector enables a Python program to interact with a MySQL 

database. It offers all services required to handle the database [35]. There is a 

MySQL database in this project. Thus, it requires a connector to establish a 

connection between the Python program and the database.  

vii.  webdriver-manager 

It is main to simplify management of binary drivers for different browsers. It 

can used to control the browser by directly communicating with it [36] . 

viii.  Selenium 

Selenium is an open-source automated testing framework used to validate web 

applications across different browsers and platforms. It is a heavy library so it 

is only be used to scrap the website that require to accept cookies and has to 

have JavaScript enabled when request library can't access website successfully 

due to lack of suitable header while it is rendering [37]. 

ix. Schedule 

It is an easy-use API to schedule jobs including periodic jobs without any extra 

processes needed. It is a lightweight library and been used for scheduling system 

tasks to execute regularly [38]. 
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Other than that, the project's front-end will be developed using HTML, CSS, and 

Bootstrap 5. The chosen front-end framework is AngularJS. No special software is 

required. 

 

Before starting the project, some libraries are required to install to Anaconda Navigator. 

The commands and details are in the table follows: 

Library Command Remark 

Beautiful Soup / bs4 sudo pip install beautifulsoup4 Web scraping tool 

Flask pip install Flask Web application framework 

Requests pip install requests HTTP library 

Flask-CORS pip install flask-cors Flask extension for CORS 

Flask-RESTful pip install flask-restful  Flask extension for RESTful 

APIs 

pymysql pip install pymysql Pure python MySQL driver 

webdriver-manager pip install webdriver-manager Simplify management of binary 

drivers for different browsers 

Selenium pip install -U selenium Automate web browser 

interaction 

schedule pip install schedule For scheduling jobs 

Table 5.2: Python Libraries Require to Install 
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Figure 5.1: Installed packages in Anaconda Navigator 

The figure above shows the installed packages in Anaconda Navigator.  
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5.3 Setting and Configuration 

5.3.1 Flask Configuration 

 

Figure 5.2: Flask application URL 

As the figure above, the URL and port number of the application is using the default 

one which is 127.0.0.1 as IP address with port number 5000. There is no additional 

setting on the hosting address and port number. If additional setting is needed, the code 

can be modified based on needed. For example, app.run(host="0.0.0.0", port=8080). 

The host parameter indicates the address and the port parameter indicates port number. 

Therefore, the address will be http://0.0.0.0:8080/ in the example given.  
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5.3.2 API Configurations 

 

Figure 5.3: API Configutation 

Figure above shows API configuration. CORS(app) is uses to enables CORS support 

on all routes. Therefore, all CORS headers on a per-resource level is able to 

parameterize. In short, it permits CORS for all domains on all routes. 

 

API Route 

 

Figure 5.4: API Route Configuration 

Based on the figure above, there are 5 APIs created in the system. There are getProg, 

searchProg, getLocation, getNoProg and updateProgErr. Each API consists of its 

dedicated route, request data, response data and HTTP method. 

i. getProg 

Route: /getProg 

HTTP method: GET 

Request data: uni, link and summary 

Response data: Information of a programme 

ii.  getSearchProg 

Route: /getSearchProg 

HTTP method: GET 

Request data: lvl_of_study, location, search, page 
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Response data: List of programmes based of search terms 

iii.  getLocation 

Route: /getLocation 

HTTP method: GET 

Request data: N/A 

Response data: Existing locations of programmes in the database 

iv. getNoProg 

Route: /getProg 

HTTP method: GET 

Request data: lvl_of_study, location, search, page 

Response data: Number of programme based on search terms 

v. updateProgErr 

Route: /updateProgErr 

HTTP method: POST 

Request data: uni_name, prog_name, link_prog, error_msg 

Action: record log of the error and update condition of the programme 
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5.3.3 Database Setup 

 

Figure 5.5: Database Creation  

The figure above displays the SQL queries to a database and the entities required by 

system implementation. A database named ñMPUASò has been created and followed 

by 3 database tables.   
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5.4 Implementation of System 

Based on the comparison performed in chapter 2.2.4, this project's chosen web scraping 

tool is Beautiful Soup. The web application is proposed to present the result of the 

product of analysed information on scraped data. The web application can provide 

much convenience to users. It is not device bundled and can be accessed on both mobile 

devices and computers according to needs and situations. In order to allow the web 

application to access the information, Flask RESTful API will be developed. Therefore, 

the web application is able to communicate with the backend functionality. MySQL 

database is chosen in the project. Furthermore, the web application will be built using 

Angular JS framework and Bootstrap framework.   
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5.5 System Operation 

5.5.1 Web Scraping and Data Analysis Operation 

Model Creation 

 

Figure 5.6: Snippet of Programme Class/Model 

The figure above shows the definition of Programme class which is the data structure 

for undergraduate programmes. 

 

Web Scraping and Data Analysis Algorithm 

There is a request handling function to handle user requests. It will determine which 

information of the university is requested and return it in the form of Dictionary data 

type.  

The function of web scraping and data analysis algorithm of universityôs programme 

will be trigger when requesting to obtain information of UTAR undergraduate 

programme. Different universities have different algorithm to obtain required 

information. The execution of the function will be demonstrated in the following. 
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Successful Web Scraping Operation 

 

Figure 5.7: Successful Case of Web Scraping and Data Analysis Operation 

The figure above illustrates the success web scraping and data analysis on a UTAR 

undergraduate programme. The primary information request to execute the algorithm 

is university name and programme name. The figure demonstrates the successful case 

with Bachelor of Information Technology\xa0(Honours) Computer Engineering 

subject which offered by UTAR. The function will return the analysed information in 

the form of Dictionary. 
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Unseccessful Web Scarping Operation 

 

Figure 5.8: Unsuccessful Case of Web Scraping and Data Analysis Operation 

The figure above shows the unsuccessful obtaining data using defined web scraping 

and data analysis algorithm. As per the figure, no information of the programme is 

returned as well as the error will be recorded into log table of database. As an example, 

the link given to scrap is invalid, therefore the web scraping library cannot get 

information of the programme. The correct link should be 

ñhttps://study.utar.edu.my/cpmputer-engineering.phpò. An ñoò is missing in the URL.  

Errors may occur if:  

a. The link is invalid or inaccessible. 

b. No such university exist where either the name of the university is wrong or the 

university is not under the project coverage. 

c. The algorithm is outdated. 

d. The university website is currently down. 
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5.5.2 RESTful API  operation 

 

Figure 5.9: Snippet for /getProg API and its Route 

The code snippet shown in the figure above is the API coding and a successful run of 

the /getProg route of the RESTful API with HTTP GET request type. When a user 

accesses the link, the API will return the response based on the request parameters given 

in the link. If the request processes failed, the API will response with fail status code 

with error message. In addition, the successful operation of API proves the successful 

implementation of flask framework. 
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Successful to process function in API 

 

Figure 5.10: Successful Case of API Call to Get Programme Information 

The figure above shows how to access the API via client side. It illustrates the 

successful case with /getProg route to obtain programme information. The API will 

trigger the web scraping and data analysis algorithm. The default localhost link of the 

Flask application is ñhttp://127.0.0.1:5000ò. The link is followed by the API path 

ñ/getProgò and the parameter. The data after ñ?ò in the link are the parameter sent to 

the API along with the request.  

The scraped and analysed information is the API response which returned in JSON 

format. As a result, the API enables us to access and trigger the function using a URL 

and then we are able to access the desired information.  
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Unsuccessful to process function in API 

 

Figure 5.11: Unsuccessful Case of API Call to Get Programme Information 

The figure above shows the unsuccessful obtaining data from an API call. It will 

response will ñ500 Internal Server Errorò status and status code with error message. As 

an example, the link value of the API call shown in the figure 5.7 is inaccessible where 

the correct link should be ñhttps://study.utar.edu.my/cpmputer-engineering.phpò. An 

ñoò is missing in the URL.  

The API call might response error if: 

a. when using the service in Postman: 

- parameter value of uni does not exist in the system 

- parameter value of link is not accessible 

- parameter value of summary is not 0 or 1 

- web scraping and data analysis algorithm is not working 

- internal server error 

b. when using the service on the web application: 

- web scraping and data analysis algorithm is not working 

- internal server error 
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5.5.3 Database Operation 

 

Figure 5.12: Database Operation 

The figure above demonstrates the success database operation. As shown in the figure, 

the database username is root and no password. The database name of the system is 

MPUAS. Logs of the database is selected and arranged based on latest record to show 

the operation of the database. As the result, there are few records of the same error is 

shown. The error is unable to access to a UTAR programme with the error message. 

These errors or logs are being inserted in order to show the system operation above. In 

addition, there are 3 database table in the system which as described in chapter 3.2.5. 
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5.5.4 Recheck Operation 

 

Figure 5.13: Code Snippet of Recheck Operation 

The code snippet in the figure above shows the function of recheck operation. The 

operation will be triggered automatically on Monday of the week. If the function is 

triggered to recheck, it will perform the checking on each university one by one. The 

result of checking will be recorded into log table of database.  

 

 

Figure 5.14: Trigger Recheck Operation 

The figure above shows the manual trigger of recheck operation on UTAR programmes. 

As the result of checking, the programme list of UTAR is the same with the system 

database as well as the information of every programme is scrapable where the 

algorithm is performing well. The report or result of the checking is recorded into 

database as shown in the figure below.  

 

Figure 5.15: Log Record of Checking Result 

  



CHAPTER 5: SYSTEM IMPLEMENTATION 

98 

Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

5.5.5 Programme Searching and Viewing Interface Operation  

 

Figure 5.16: Home Page of Systemôs Web Application 

The figure above shows the home page of the web application. The home page consists 

of 3 textboxes which allows user to search programme. As in the figure, any programme 

having similar text as filled in value in programme textbox, ñComputer Scienceò, 

undergraduate specification level and the location of the campus is in Selangor will be 

the terms to search for related programmes. In addition, the locations exist in the 

database are the selection in the location drop-down box.  

 

 

Figure 5.17: Search Result 
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The figure above depicts the search results. All the related programmes will be shown 

in the search result page. User can obtain detailed information of a programme by 

clicking the blue ñDetailsò button. In addition, there are limited to show only 10 results 

in a page, while other results will be displayed on other pages which can be navigated 

by clicking the page number as shown in the figure below.  

 

Figure 5.18: Search Result Pageôs Pagination 

 

 

 

 

 

 

 

 

 

Figure 5.19: View Programme Page 
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The information of the programme will be shown in view programme page as the figure 

above. The scraped and analysed data will be obtained by utilizing API. Then, 

AngularJS, the frontend framework, will place the relevant information to their sections 

correspondingly.  

 

Export Programme 

 

Figure 5.20: Exported Programme File 

Figure 5.20 displays the exported file of a programme. The information of the viewing 

programme will be exported as a PDF file if the user wants to export the programme 

information. The information that showing on the webpage will also be written in the 

PDF file. It demonstrates the successful operation of exporting function.  
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5.5.6 Recommendation Operation 

 

Figure 5.21: Questionnaire 

As shown in the figure above, there is a list of question to answer in order to use the 

recommendation system. The answers will be used to determine the suggested fields to 

study. Results of the recommendation will be shown in a Bootstrap modal as displayed 

as in the figure below. The sample programmes of the suggested area of studies will be 

displayed as well.  

 

Figure 5.22: Result of Recommendation System 
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5.5.7 Enquiry Operation 

 

Figure 5.23: Enquiry Form 

The figure above shows the enquiry form. After sending the enquiry, the system will 

receive an email about the enquiry as shown in the figure below. Then, a successful 

message will be shown to the user. 

 

Figure 5.24: Email Received by the System 
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5.5.8 Favourite List Operation  

 

Figure 5.25: Favourite List 

The figure above illustrates the favourite list of the user. There are few programmes 

been added into the userôs favourite list.  

 

5.5.9 Viewed History List Operation 

 

Figure 5.26: Viewed History List 

The figure above illustrates the viewed history list of the user. There are a list of 

programmes been viewed and thus many programmes are added into the userôs viewed 

history list.  
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CHAPTER 6: SYSTEM EVALU ATION AND DSICUSSION 

6.1 System Testing Evaluation 

Throughout the early phase of development, it has been found that the most common 

cause which will lead the program scraps incorrect data is due to the logical error within 

the code. The error is difficult to identify since logical errors will not throw or raise 

exceptions and will not terminate the program. Therefore, much of the time is spent on 

reviewing the code and test it for times with different input to ensure correctness of data 

and algorithms.  

Besides, there is an exception that often encountered during the execution of the 

program which is  ñAttributeError: 'NoneType' object has no attribute <HTML tag>ò. 

The reason of the error is due to unsuccessful scrap of data on the URL given. This may 

due to either the website is currently down or the web scraping and data analysis 

algorithm is out to date where the website has updated their HTML DOM structure. In 

the latter case, the algorithm has to be updated to match the latest HTML DOM 

structure. The error will lead to termination of program. Therefore, catching exception 

is applied and counter action is implemented which is the system will record the error 

into database and redirect users to error page if such issue occurs. The recorded error is 

to let developers know about the error, so they can debug and fix the error.  

Moreover, testing on each flow of the web application is required to ensure the web 

application can run smoothly. Testing on connection between frontend and backend is 

the essential testing has to be done for the web application. It is also to ensure the 

features implemented are performing well and ensure how well the web application can 

handle if error occurred.  
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6.2 Testing Setup and Result 

6.2.1 Web Scraping and Data Analysis Algorithm  Testing Result 

This sub-section will describe the testing on web scraping and data analysis algorithm. 

The figures below will be showing the result of performing the operation with 10 

universities that covered by this project. Since different universities having different 

interface to show information, testing for all universities is required. The testing will be 

done on Jupyter Notebook to invoke the operation directly. The testing results of each 

university are placed in Appendix B.  
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6.2.2 API Testing Result 

There are few APIs are implemented in the system where the details been described in 

chapter 5.3.2. Testing for APIs will be done by invoking all APIs one by one using 

Postman. There are 5 APIs implemented. The figures below will be showing the testing 

result of performing the operation with all 5 APIs developed with different scenarios. 

 

 

Figure 6.1: Result of Invoking /getLocation API 

 

 

Figure 6.2: Result of Invoking /getNoProg API 
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Figure 6.3: Result of Invoking /searchProg API 

 

 

Figure 6.4: Result of Invoking /getProg API 
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Figure 6.5 Exception Raised/Thrown During /getProg API Execution 

The API will response error with 500 status code when the functions defined in the API 

are throwing an exception. The response notifies the failure of execution to front-end. 

 

 

Figure 6.6: Result of Invoking /updateProgErr API 

 



CHAPTER 6: SYSTEM EVALUATION AND DSICUSSION 

109 

Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

 

Figure 6.7: Operation Done by Invoking /updateProgErr API 

After update programme error API has been invoked, the error is recorded in the 

database as shown in the figure above. Since the API will only be invoked by front-

end, so default remark information will be frontend error.  
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6.2.3 Regular Checking Testing Result 

The checking is done by checking universities one by one. Since the regular checking 

has set to execute on 2.00 A.M. every Monday, so it will be tested by running the codes 

inside the Schedulerôs tasks manually. The figures below show the testing result of 

performing the checking. 

 

Figure 6.8: Test Run on Schedulerôs Tasks 

 

 

Figure 6.9: Log Recorded in Database 

Figure 6.18 illustrates the test run on the tasks in Scheduler. All tasks in Scheduler are 

run. Figure 6.19 shows the result after running where the checking results are being 

recorded in the database one by one based on university.   
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6.2.4 Web Application Testing Result 

Based on chapter 4.5.1, the web application has different flows based on user choice. 

Therefore, testing will be done on these flows in this section.  

 

Programme Searching and Viewing Interface 

 

Figure 6.10: Home Page of Systemôs Web Application 

The figure above shows the location is retrievable from database via API and the result 

has been added into drop-down list of location.  

 

Figure 6.11: Search Result 
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The figure above illustrates the search result. The web application success to get results 

from backend via API and show the result list in frontend in a proper view. Furthermore, 

the programme summary is retrievable for each programme.  

 

Figure 6.12: Search Result in DevTools 

Figure 6.22 shows the search result in DevTools. The yellow circled part is the response 

from API which containing the search result list. The search result list is then used to 

render to user interface as described in figure 6.21. The red circled parts are about the 

pagination feature. There is a maximum number of 10 programmes can be shown in 1 

page, so 15 programmes require 2 pages to show. It shows the correct operation of the 

pagination feature. UTARôs Bachelor of Computer Science (Honours) will be chosen 

to view.  

 

 

Figure 6.13: View Programme Interface 
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Figure 6.14: View Programme Interface 

The figures above show the view programme interface. The information is being placed 

at the location in the template.  

 

 

Figure 6.15: Programme Exists in Favourite List  

 

 

Figure 6.16: Programme Not Exists in Favourite List 
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The circled star icon in figure 6.24 and figure 6.25 illustrates if the programme has been 

added to the userôs favourite list. If the programme is not exist in the userôs favourite 

list, the star icon is unfilled as in figure 6.25; If the star icon will be filled as in figure 

6.24, the programme is in the userôs favourite list. Users can simple add or remove the 

programme to or from favourite list by clicking the star icon. Programmes in the 

favourite list can be found in ñfavourtie.htmlò as shown as in the circled part of the 

figure below.  

 

Figure 6.17: Favourite List 

 

 

Figure 6.18: Viewed History List 
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The figure above displays viewed history list. Based on the figure, it can be read that 

UTARôs Bachelor of Computer Science (Honours) programe which is chosen in search 

result list of figure 6.11 and viewed the programme as in figure 6.13 is the most recent 

programme the user viewed. The list is arranged based on the search time which 

displaying from the latest to the oldest.  

 

 

Figure 6.19: Exported File 

The figure above presents the exported file of UTARôs Bachelor of Computer Science 

(Honours) programme. The file is being exported as PDF format and save in the clientôs 

device. The exported file is containing all the programme information.  
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Figure 6.20: Error Page 

When there is an error occurred when retrieving or display the programme information, 

the web application will redirect the client to the error page as shown in the figure 6.30. 

The error is triggered by modifying API request body value and thus the backend 

system will throw an exception as invalid API request value. In addition, the error will 

be recorded in the database as the figure below.  

 

 

Figure 6.21: Error Recorded 
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Recommendation System 

The recommendation system requires users to answer a list of question as figures 

sown as follows and the figures of questionnaire are displayed in Appendix B. 

 

Figure 6.22: Recommendation Interface 

 

 

Figure 6.23: Recommended Areas of Studies 

The system will determine area of studies based on the answers in the questionnaire. 

Then, suggested areas of studies and the related programme will  be shown to users.  

 

Recommendation System Verification 

Verification of recommendation system can be done by using decision coverage test of 

white box testing. The testing is to test all decisions on the code and test the code that 

is executed based on the decision outcomes. Test cases of decision coverage test follows 

the control flows that occur from a decision point such as IF statement.   
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Contact Us Interface 

 

Figure 6.24: Enquiry Form 

The figure above shows the enquiry form with filled in messages. After sending the 

enquiry, the system will receive an email about the enquiry as shown in the figure 

below. Then, a successful message will be shown to the user. The testing shows the 

operation of performing enquiry is running well. 

 

Figure 6.25: Email Received by the System 
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6.3 Project Challenges 

6.3.1 Resolved Project Challenges 

There are several challenges have increased the difficulty to build the project, but it has 

been resolved: 

a. Unable to access the webpageôs information due to JavaScript 

The issue happened when accessing a website that is require to accept cookies 

and has to have JavaScript enabled. The reason of unable to access is also due 

to lack of suitable header while it is rendering. Few solutions have been tried 

but it was failed. The final solution is to use Selenium library to perform web 

scraping.  

 

b.  Beautiful Soup 4 library understanding 

The study and famliarising of a new library do require a lot of practice and effort. 

Many practices have to be done to familiarise myself to the library. Also, many 

times of try and error have been faced when using the library. 

 

c. Enable to let Scheduler to run on background 

The challenge is to enable the Scheduler that used for regular checking feature 

to run on background where allows the execution of other tasks of the program. 

Otherwise, the scheduler will keep holding the resource of the program. The 

solution is to apply multithreading to enable the Scheduler run on background. 

 

d. Analysing the HTML DOM structure of each university 

Another big project challenge is to analyse the HTML DOM structure of each 

university and develop the data analysis algorithm to extract the required 

information. This is because some universities have different HTML DOM 

structures to display the information. Another case is the information is allocated 

in other links, so a scarping to multiple links in a data analysis algorithm for 

particular universities is required. Therefore, consideration of these different 

conditions during the data extraction and analysis process has to be done. As a 

result, it consumes a lot of time to estimate and validate the correctness of the 

algorithm. 
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e. Different forms of data presentation or interface 

Different universities have different forms of data presentation, such as 

displaying the available intake by listing or by a single line using different 

HTML tag. Another example is a same element may locate at different section. 

A uniform presentation has to be decided and formed to show a consistent 

presentation of data to the user. A detailed data analysis for multiple universities 

must be conducted to analyse the common and most suitable form to present the 

data.  

 

6.3.2 Unresolved Project Challenges 

Nevertheless, there are some challenges are hard to resolve as follows: 

a. System Performance 

The system is may performing slow when searching programme on the web 

application. This may due to some programmes in the search result list has to be 

scraped by Selenium library which the library is a heavy library. Therefore, time 

is consumed by the library to perform web scraping. Pagination feature has 

implemented to reduce the number of programmes to retrieve in order to 

minimize the retrieval time. However, the system will still performing slow if 

there is a case that most of the programmes information in the search result list 

are require to be retrived by Selenium. The possible solution will be applying 

caching and multithreading which will be explained in chapter 7.2. 

 

b. Unable to scrap some information 

There is some information of some universities is unable to scrap. It may due to 

too many kinds or forms of data presentation to display programme information 

by a university. Therefore, those information skipped to scrap by the programme 

and will displaying ñN/Aò to users. However, a button that used to redirect users 

to the particular programme official webpage is included. Thus, users are able 

to read or check the information. In addition, algorithm of postgraduate 

programme for UTP does not be done due to complex interface.  
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6.4 Objectives Evaluation 

The proposed system has achieved all the project objectives.  

i. To develop a web application platform that collects information on Malaysia 

private universitiesô programmes on a single website using a web scraping tool 

A web application has been developed to display the scraped information. The 

scraped information is done using BS4 library and the frontend or the web 

application can access the information using API service.  

 

ii.  To perform data collection and data analysis for Malaysiaôs private universities 

Data collection and data analysis have been done for 10 universities. Algorithms 

are coded for both undergraduate and postgraduate programmes. The algorithm 

is able to collect and analyse the data on real-time basis. 

 

iii.  To implement a web application that provides various services related to tertiary 

studies 

A web application has been developed with several features related to tertiary 

studies for users which are:  

- Search programme 

- View and export programme 

- Add, remove and view favourite list 

- Add and view viewed history list 

- Recommend area of studies 

- Perform enquiry 
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6.5 Legal and Ethical Issues 

As the project core function is to scrap the information of websites automatically by 

web scraping tools, the most frequent asked question on it is the legibility and ethical 

issues.  

As the result of researching, data scraping and web crawling is legal if the data is public 

accessible without any restrictions such as special permission from data owner. 

However, there are some circumferences that data scraping is illegal such as using the 

public accessible data for illegal activities and obtaining sensitive data such as personal 

information of people [39]. 

To sum up, using data scraping method to create web application is not illegal on its 

own, as long as do not use it in illegal activities and harming to others. For publically 

accessible data, it can be scraped by not invading anyoneôs privacy. 
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CHAPTER 7: CONCLUSION  AND RECOMMENDATION  

7.1 Conclusion on Project Achievements 

As pursuing tertiary studies is an important and necessary process before working in a 

professional field, it is essential to have a platform to access and compare the 

information of each universitiesô programme. However, people have difficulties in 

selecting or even looking for a programme as well as require self-effort to explore the 

information on the Internet. Thus, a platform that can retrieve data from all of 

Malaysiaôs private universities on a real-time basis has been proposed to ease the 

research process on different websites. By using a web scraping tool and data analysis 

techniques, the extracted data will be analysed to obtain the most relevant information 

based on usersô needs. Then, analysed data will be displayed in a proper organisation 

in the web application. Therefore, a greater user experience and better convenience are 

achieved by allowing users to discover and view the required information through a 

single web application.  

The proposed system has successfully achieved its main functionality which is to build 

a web application that able to display information which is obtain by performing data 

collection and data analysis on Malaysiaôs private universitiesô programmes using web 

scraping tools.  

There are a total of 500 undergraduate programmes and around 280 postgraduate 

programmes of 10 universities are recorded in the database to ease of the searching and 

filtering feature and increase performance of the system. Pagination feature is also been 

implemented to enhance the performance of searching and filtering feature. While the 

detailed information of each programme is obtained by web scraping technology in 

order to save database storage and the workforce to store and track the information of 

every programme as well as able to display the lastest information to users. In addition, 

the setup of the program which is to scrap the programmes from targeted universitiesô 

programme list and store it into system database has been done. Moreover, the system 

is able to perform checking on whether the programme list of each targeted university 

has updated and whether the data analysis and web scraping algorithm is working 

properly once per week regularly. A log record will be recorded if there are any issues.  

System users can search programmes by using programme name, level of studies and 

location. The system will display a list of relevant results. Programme summary will be 
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included in each programme in search result. Users can look for more details by 

selecting interested programmes. If the user is interested with the programme, the user 

can download the information of the programme and direct apply the programme by 

redirecting the user to the universityôs admission web page. Besides, if there is an error 

to display the programme information, a log record will be recorded as well. Users can 

perform enquiry to the system via contact us webpage. In addition, users are able to get 

recommendations on area of fields to study. The system can also record and display the 

favourite list and viewed history list of users.  

Nevertheless, there are many improvements can be done to enhance the functional and 

non-functional feature of the system which will be discussed later.  

  



CHAPTER 7: CONCLUSION AND RECOMMENDATION 

125 

Bachelor of Computer Science (Honours)  

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

7.2 Recommendation 

There are some improvements can be done to further enhance the system.  

First of all, the foundation of this project is to display universitiesô programmes using 

web scraping tool. Therefore, another improvement will be increasing the available 

universities into the system. As a result, users can obtain search result in a wider range 

of Malaysiaôs private universities. It would increase the coverage of the system. 

Besides, new fields can be added to search criteria such as university name, range of 

fee, etc. New sections such as university profile can be included, so users can 

understand more about the desired university as well.  

Next, NLP can be implemented to identify and understand the text content. It is 

recommended to use after performing data analysis. Therefore, the data content can be 

determined which is the important and display only the important part to avoid lengthy 

and unnecessary content.  

Moreover, the recommendation system can be improved by suggesting the area of 

studies using the personality characteristic of the user. A set of question can be asked 

to detect the personality of the user. Also, based on the answer, we can determine the 

percentage of realistic, investigative, artistic, social, enterprising and conventional of 

the user and thus determine the suitable area field of studies based on the characteristics. 

By implementing caching and multithreading are able to enhance the system 

performance. Multithreading enables more than one process of the system run 

simultaneously. It can be applied on searching and filtering feature which can reduce 

the retrieval time of the programme summary in the list of programmes. Caching is a 

technique to store data temporarily on the device. It can be implemented on search 

programme and view programme features. For search programming, caching can help 

to store the search result. Therefore, if the user search with the same criteria, the system 

can show the result instantly and run the search function at the backend, followed by 

updating the result in the cache. The same concept can be applied to view programme 

feature.  

On the other hand, it is recommended to implement BOS which is specifically for 

system administrators. BOS is a collection of business processes which integrates every 

business process into 1 system. It allows users to manage the system, executes 
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operational objectives and monitor business performance. Therefore, it can be 

implemented to simplifies jobs of system admins. For instance, the BOS can include 

showing logs and its message and showing the programme which encounters error, 

thus, the developers or admins can view the information stated on a GUI instead of 

executing SQL queries on database. Furthermore, the admin can trigger recheck 

function on the BOS without waiting the specific time stated in scheduler function.  

Furthermore, some features can be implemented to the web application to enhance 

completeness. A webpage about university profile can be added which describes the 

selected universityôs vision, mission, financial aid, etc. The search result page can 

implement a feature of allowing users to download the search results into a PDF file 

and save to usersô device. Although the programme list will be updated to the latest one 

each week, it is also a possibility that the current search result does not include some 

new programmes. Thus, there can be an option that let users to search the result on real-

time and inform that this action will take times at the same time.  
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Appendix A: List of universities scraped 

 

University Ranking 

Taylorôs University 332 

UCSI University 347 

University of Technology, Petronas 414 

Management and Science University 601-650 

Sunway University 651-700 

University of Tenaga Nasional 751-800 

University of Kuala Lumpur 801-1000 

University of Tunku Abdul Rahman 801-1000 

Table A.1: Malaysiaôs Private Universities QS Ranking [40] 

 

Two more universities that are not in the QS ranking have been scraped and analysed 

to increase the range of universities of the web application. The universities are SEGi 

University and The University of Nottingham Malaysia Campus. The latter institution 

is a foreign university branch campus in Malaysia. 
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Appendix B: Figures of  Testing Result 

Testing Result of Web Scraping 

Result of Getting UTAR Programme Information 

 

Result of Getting MSU Programme Information 

 

 

Result of Getting Nottingham University Programme Information 
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Result of Getting SEGi University Programme Information 

 

 

Result of Getting Sunway University Programme Information 
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Result of Getting Taylor University Programme Information 

 

 

Result of Getting UCSI University Programme Information  
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Result of Getting UniKL Programme Information 

 

 

Result of Getting UniTEN Programme Information  

 

 

Result of Getting UTP Programme Information 
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Recommendation Questionnaire 
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Appendix C: Poster 

 

 




























