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ABSTRACT

This project isa web scraping project for Malay&aprivate universitiesApplying to

a universityprogrammeas the first step to pursue tertiary studiasd it is the starting

point of the journey to the future. Nowadays, each private university offers a
comprehensi list of undergraduatend postgraduaterogramme options imarious

fields. Selectinga studydirectionis asignificantdecision Besides, individuals often

face difficulty searching for related informatida pursue tertiary studies. Therefore,

this project is motivated to develop an effective platféiat colects information o
educatioml institution® programmes on a single websita students to ease the
process of discovering universities aptbgrammes The platform is a webased
application that makes use of web scraping technaogyheconcept of dta analysis

to obtainrequired data from the universit@sebsites on a redime basisFeatures

that related to the tertiary studies are implemented into the web application aheell.
features mentioned are search programme, view programme, mavageité 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 mprogra
information to usersdé devi ce. dnvdnierey e nt
as well as recommendation system is implemented to provide suggestion of area of
studiesAs a typical web application development project, Agile methodotagppeen
adoptedo focus more on coding and testing and thus develaxeellemh quality and

achieve project outcomes.
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CHAPTER 1: INTRODUCTION

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 universgyogrammaes the first step to
pursue tertiary studieand it is the start of the journey to the future. As adasting

and developing countrynany private universitielsave emergeth Malaysia.

According to[1], many universities and programmes areailable in Malaysia.
Malaysia has around 30 public universifisewever, the number of students for each
intake is limited and t means some students could not get any offers from public
universities. In such cases, studyiaga local private univeity 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 universitreguding university

colleges and foreign university branch campyggs

Choosng the right programme to pursue is necessanyl it could be aifficult
decision. Normally, every pgon has to gain knowledge in the selected field for a
couple of years and then warkthe area for years afterward. Therefore, ggsential

to chose theprogrammaehat is really interested. Other than the programme itself, the
programmecontent is also aital factorin selecing a programme. Individuals should
know about the course structure and outline before making any decisions. This is
because¢he same programme offered by different universities would deliver different
contents, sahe comparison should be performéal choose the most suitable and

interested one

Each university provides a variety of availaptegrammesWhen students finish ¢ir
secondary education and decide to pursue tertiary education, they will go through the
process of looking fgorogrammesind universitiedollowed by the admission process

to the selected university. There is a need for technology to develop anveffecti
platform for students to ease the process of looking for universitiegsragtammes

In Malaysia, there hae no similar platforms currently.

Furthermore, aMaster's degreeould make it much easier to qualify for the jole
want and increases job seity 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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CHAPTER 1: INTRODUCTION

Thereforeehe proposed system of Mal aysiads Pri
is a webbased application that aims to provitle services mentioned above to
individuals who want to pursue undergraduatepostgraduatstudies in Malaysia

private universies 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 universifiegebsites. Next, it serves individuals

with greater efficiency in discovering the private universitiespgndranmesavaiable

in Malaysia. In other words, this platforoan 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@mprehensig list of undergraduatand
postgraduatgorogramme options iwarious fields. Selectinga study directionis a
significant decision This is why individuals often face difficultyselecting a
programme, especially those who do not have a bright opiniomecinetd to study or

what field they are interested ifhere 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, eMext, individuals who do ndamiliar with the tertiary
education institutionand programmes available might have to spend more time
researchinghe relevant information. The process requires extra e#od it is time

consuming.

Eachuniversity has its template to render the informationt® 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 informaiiotihhe same wepage but some
other universities display the information of thensaprogrammeon different web
pages. It could be trouble for users to explore and find the required inforniation.
examplesillustrate the problem stated in the figure below. It shows the same

information may be displadon different welpages orlifferent websites.

Bachelor ofComputer SciencéHonours)
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CHAPTER 1: INTRODUCTION

University A University B
SectionA  Section B Section C Section D Section E Section A Section B Section C
A
Informaiton about Section A Informaiton about Section A e -
. 0‘(\
&
\, Section D

-

All information displayed in a same page with different sections Hyperlink to Section D
' Section E has to self explore in another section of the website

Figure 1.1: Ways of Information Rendering

There is a large amount of available information on the Intemeich could be
potentially valuable information for individuals. Howevéris troublesome for each
individual to explore edcuniversity independenthfhis is because they at least need
to know what private universities asvailable in the country. If they already know
about theavailability of local private universies, it would ease the procedsut the
discovery process ight 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 makingtharight choice.

In addition, people tend to have @M 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

aminimum

The motivatia of this project is to provide an efficient, usable and informative platform
for pulling required data out from the universiGe&bsitego ease theesearclprocess

on different websitesThe web application will be the orstop information cem to

get access tmformationaboutuniversitiedprogrammesAs aresult, usersanaccess
theinformation needethroughonly a single website. It provides a convenient way for
those users who wish to pursue tertiary studies in Mal@yprazate universiés The
projectis to developa platform using a web scraping tool to extract the information
perform data analysis on scraped datal place the information in the web application.
The extractedatawill not be stored in a database it saves the storage space without
affecting the availabilityo obtain the latest information from those university websites.
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CHAPTER 1: INTRODUCTION

1.3 Project Objectives

I. To develop a web application platform that collects information a
Mal aysi a pr i v progemmesana single websiteeusidg
web scraping tool.
This project will be built in the form of a web application to display the
scraped data based arser selection. Users are able to discover all
programmes provided by Malaysia private universities in a single web
application. A web application with simple Ul 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 dafform to display thdinal result of data
analysis on scraped data.

il. To perform data collection and data analysis for Malaysi& private
universities.
The main effort of this project is to collect information from a ywage on
a realtime basis. Data atysis will be used to perform in collected data to
inspect and compare the information provided by each weBstdgramme
information such as programme name, university name, fee, duration,
programme structure, entry requirementsyeer prospect, programe
description, location will be collecte@hus,data analysis algorithm of each
university will be formed and the result will be put itaniform, andthe
modelcan be adopteito the web application.

iii. To implement a web application that provides various services related
to tertiary studies.
This project is aimetb provideremarkableservices to improve the usability
and completeness of a web applicati@ervices are search and view
programme, export iofmation, provide recommendatigrerform enquiry
and manage favourite listVith 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 suggestmmgheir studie$

suitabilities

Bachelor ofComputer SciencéHonours)
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CHAPTER 1: INTRODUCTION

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 Mal diebass. pri va
The pulled data will then be analysed and shown to the web application userns. A we
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 theisemsl As

universities are ranked worldwide, the universities that exi@$World University
Rankings2022are the target® be scraped in this projedtere are 2noreuniversities

that not in the list are scraped to increase the coverage of the plinpectrsities

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 usefriendliness and high usability. Therefore, the web application
will have a smple but attractive Ul as well as require the least interaction with users.
The basic flow to use the web application is to search the result bapeshjoammes,

level of studies and locatipfollowed by choosing interested programrimethe search

resut list, and lastly apply for the desired programme by redirecting users to the
uni versityods aldurnhersmareaanechamienh willpba ignplemented to
check whether the web scrape and data analysis algorithm apply to the latest design of
the webge or not in order to ensure the algorithm is workable and able to display the
latest information to useralso, the system will scrap the programme list of targeted
universitesand storehe programmeiito databasdt will also check whether theveb

scrape and data analysatgorithm are working properlyand any modification on

uni ver si t i e soAcepeweekregalanle adtitios, several APIs will be
implemened in order to allow interactiabetween 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 fam. 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 overviewjntakes offered, duration of studies, faculty of the programme,

Bachelor ofComputer SciencéHonours)
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CHAPTER 1: INTRODUCTION

university location of the programme, fees, programme structure, entry requirements,

deliver medium of studies and career prospects.

1.5 Impact, Significance and Contribution

Malaysiaconsists of public universities and private universities. Malaysia has around
30 public universitiesHowever, the number of students for each intake is limited as
well as there are race quotas in public universities. It means some studentsotould
get any offers from public universities. In such cases, studgirg local private
university is their alternative choice. Furthermore, many private universities are listed
in some international rankingsuch as QS World University Rankings ahines
Higher Education (THEWorld University Rankingshat asses the performance of the
institution worldwideand thusit may attractinternationalstudents to approach their

tertiary studies in Malaysia.

Web scraping is a process to extract content omgpigata from a website on a real
time basis.Scraped data is required to be anedi/irther in order to present only
helpful information.By using web scraping technology, there is not only can access the
data on a redime basis but also save databasesgje. As the information is retrieved

on a realime basisvhich means the information does not require any manual updates.
It can savethe workforceon tracking whether the information shown to users is the
latest. On top of that, it does not require ax$tive 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 usgrsato

better experiengend greater convenienes the web application &cessible by any

web browserFrom a user perspective, the web application can be treated-atopne
information ceme thatc an access al l privadnasinglei ver s
website. Moreover, users could explore other univer§ipesgramms information,

which the university the user may never think ©his will ease the process of

discovering universities armfogrammes
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CHAPTER 1: INTRODUCTION

1.6 Report Organization

The first chapterdescribesthe general overview of thproject such as project
background, project statement, motivation, project objectives, project scopes, impact of

project, significance of projecind project contribution in detail.

In Chapter 2, some research works on the similar platforms, existing method and
technologiehave been done. The research works lhaen 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 weaknd&sesdescripion

of the pr opos sdsedssyngltdednds met hod

In Chapter 3,system methodology and approach hdeen coveredlt will be
illustrated by UML diagrams with explanatio’orking principles, approaches, user

requirements and timeline are discusasavell.

In Chapter 4system design on block diagr&with explanation will be includeth

order to explain how the project is developed in detall

In Chapter 5system implementation will be discuss8dftware setup, project setting,
project configurabn, 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 olgake 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.

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



CHAPTER 2: LITERATURE REVIEW

CHAPTER 2: LITERATURE REVIEW
2.1 Review on Similar Platforms
2.1.1 Common App

Common App is a neprofit web application platform that allows students to apply to
college or transfer to complete degree stufBgsit will enablestudents to get greater
access to tdary education opportunities and assist studentsoking for the best
educational path. It is developed to simpléynd digitalise the course admission
processes. The figure below is the main page of the website.

com'ggg & FIND A COLLEGE Plan for college ¥ Apply to college ¥ Support your students v Q

Q. Enter college name

Figure 2.1: Common Apj3]

There aranore than 900 colleges and universities worldwide in the Common App. The
application is mainly dealing with college application problems. It eases the college
admission processspecially for firstyear and degree transferring students. Besides, it
collaborates with colleggand assists students to reach their inquiries to those supported
colleges. The platform also provides recommendations and consultation in order to
pursue higher education stud[8s.

The admission process is easy and straightforwirst, 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 regubyg the college or university. Some
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education institutions require their applicatisake some tests via the website. Then,

the last step is submitting the application and iwgitor the result.

This web application containsiany articles that provide much knowledge about
pursuing tertiary education, such as suggestions from specialists, the latest news of the
universitiesgtc. Besides, since the application contains over 900 education insstutio

it implements a filtering feature that can filter the desired education institutions based
on special categories such thg location of the campus, education institution type,
enrolment sizeand so on. The figure below shows part of the optionseif fittering
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 performuickly.

Region >

Application for first-year students >

Aberystwyth University Adelphi University Agnes Scott College

Application for transfer students >

Aberystwyth, United Kingdom (UK) Garden City, NY Decatur, GA

Campus setting v
Rural

Urban

Suburban

Financial aid >

of &
I-

We have faith in your futur

Type >

Figure 2.2: Filtering Feature of Conom App|[3]

However, the course content of each educatiorstitution in the web application is
limited. The welpage of each education institution does not describe the course content
in detail and some of it even did not have any information abovedbeses provided.
Figure 2.3 and figure 2.4 show an educatlomstitution that offes academic
programmes withouany information. In addition, the course admission application
available on this website ased oran education institution basig\pplicants cannot

apply for a specifiauniversity programmdut a specific educatioal institution, as

shown in figure 2.5.
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common FIND A COLLEGE Plan for college ¥ Apply to college ¥ Suppc
app
Suburban Medium (2,001 to 14,999) Co-Ed Test Optional/Flexible - First Year
Charges no application fee - Transfer No letter of recommendation required - Transfer
Virtual Tour

Academic Programs

Design Art & Design

Science Economics

Technology Finance/Accounting

Liberal Arts Government/Political Science
Business Health Science

Education Performing Arts

Nursing Social Science
Communication Visual Arts

Music

Figure 2.3: The Education Institution with Academic Programii3jes

common FIND A COLLEGE  Planforcollege ¥  Apply to college ¥  Support your stuc

app S

Test Optional/Flexible - First Year Charges no application fee - Transfer

No letter of recommendation required - Transfer

Visit us

Check out this video to learn what makes Monash one of the top Australian universities.

Figure 2.4: The Education Institution without Academic PrograniBjes
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UMBC: University of Maryland, Baltimore County
February 1, 2021
/’ Application - In progress
/‘ Writing Supplement — In progress
Show more details ~
Application Status
/' Common Application - In progress

+/ Questions - Complete

+* Recommenders and FERPA - Complete

Review and submit

Writing Supplement Status
+ Writing Questions — Complete

Writing Requirements
Common App Personal Essay

n Required

College Questions
-

Figure 2.5: Application Status in Common Ai3)

The platform could at least include the programme provided by the edwatation
institution so that the applicants are able to know whether their desired programme is
offered or not. Moreover, Wwould ke 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 forehselected course of the education institution.
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2.1.2University Admissions(Universityadmissionsse)

University Admissionsis a platform for applyingor tertiary education studies in
Sweden. It provides all relevant information about studyirgwederi4]. 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 consistsoth undergraduate and

postgraduate studies informatidrhe figure below is #1main page of the platform.

<] p—
o ABMISSIONS.SE ) ] =

Login My selection Menu

Apply to courses and programmes
in all of Sweden

Semester Courses and programm
(Spling 2022 v ’70\ Keywords e.g. subject/course name/location ‘

Figure 2.6:University Admission$4]

More than a thousand programrae89 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 @&w more details by clicking thf@&Show more button.
Figure 2.8 shows the detailed information of a programme. Therefore, the users can
learnmore about the course without further searching. In addition, users are able to
apply for multiple programmes whifferent educatioal institutions at the same time as
backup option§4].

3D Modelling and Visibility Analysis ©

7.5 Credits, Umeé University, Location: Umea
Application period not open

Show more W

A New Global Food Order? Global/Local Encounters, Contradictions, Tensions v}
and Conflicts
15 Credits, Stockholm University, Location: Stockholm

@ Application period 1 Jun - 16 Aug

Figure 2.7: Programme Application Availabilif]
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3D Modelling and Visibility Analysis v}
7.5 Credits, Umed University, Location: Umed
Application period 1 Jun - 16 Aug

Show less ~

Tuition fee

First tuition fee instalment: 13,700 SEK*
Total tuition fee: 13,700 SEK*

*EU/EEA Citizens are not required to pay fees

Period: Spring 2022 Period 1 Teaching form: Course, On-campus
Course dates: 14 Feb - 27 Mar Pace of study: Full-time

Level: Master's Instructional time: Daytime
Language of instruction: English Location: Umeéd

Application code: UMU-F2913

Subject Areas: Community Planning, Human Geography and Geography,
Information Technology

Read the course/programme information on the university's website.

Umed University - about the course/programme (24

Figure 2.8: Detailed Information of a Programfak

The admission process is similar to other platforms. Users have to anemteount 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
submittingthe required documents and wa for the admission re#iuIn 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 filtedptions.

University and Subject
University
( All universities v

Subjects

All subjects v
Level

[] Preparatory level ?
[ Bachelor's level ?
[ Master's level ?
[C] show only courses and programmes that do not require previous university studies

Show only courses that are
[ Open for application

[] Distance courses ?

Figure 2.9: Further Filtering Optiofé]

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

result based on the universities and coynsbgh are the options users care about the
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most. No doubt about ithé matched result can be further filtered by its level of study,
language used to deliver, area of stuahd other related optienAll the filter options

are relevant to the studies so that it enables users to look fosrdmilhighly match

their reaqlirements. 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 craeds limits the
matchedsearching 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 th@ogrammeitself, where they might misunderstand that the
course is not ofired in the education institution. In addition, the platform only displays
the course available for the current year anddhewing year. It means that if the user
would like to bein Swedenfor a few years more, they could not find the related

informationand thusthey could not plan it earlier.

The suggested improvement of weakness is maviagsemester searching criteria to
the secondary filtering option. Then, the platform could includeersemester duration

in the semester field.
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2.1.3 UCAS Universities and Colleges Admissions Seneag

UCAS is a web application thabnnectsindividuals to undergraduate studies and
posgraduatestudies including educator training, apprenticeskapd internshipin 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 studéapplications annually for over
350 education institutions. Most of the educadilomstitutions in the UK require
individuals to apply for a fultime undergraduate course with UCAE3.The figure

below is the main page of UCAS.

| |< /\S Further education Undergraduate Postgraduate Apprenticeships Careers e signin &

CHOOSE YOUR FUTURE

Allresults Courses Uni&colleges Apprenticeships  Advice Events

Figure 2.10: UCA35]

Before the application, users have to choose the course and university and check
whether the admsion requirements are achieved. Next, ilogo the UCAS account

and fill in with personal information, education, and qualificatiirthe 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 applicatiorjSge

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 ad career discovery services. Besidesgiites all contents of each
course. The contents included aecourse summary, application method, course
properties, entry requirements, fesc. In other words, all informatioabout the
selected course can beaufal on the platform withouadditionalresearch. Figure 2.11

shows the categories of the content provided for every course.
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ACCOUNTANCY

Course options

Qualic ocatio Start date
Master of Arts (with Honours) - MA (Hons) ain Site 20 September 2021

Course summary

Figure 2.11: Course Content in UCAS

However, the navigation of the website is messy.niit isasyto navigate to the page
visited beforewhere it requires usete re-perform the steps to visit the specific web
page. Besides, since there are a lot of services proadind platform, there is difficult

to find the path to navigate to the page usest. For example, users want to visit the
undergraduate programme list page, but the undergraduate in the navigation bar
navigates users to the undergraduate staeléhbg. In addition, there is an annoying
confirmation box displayed after applying thiéer feature as shown in the figure

below.

r A |
LOOKING FOR A COURSE USING

CLEARING?

Yes, show me undergraduate courses available in
clearing

No, show me courses at other levels of study

O

No, show me courses starting in 2022-2023

Figure 2.12: Confirmation Bop5]
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Nevertheless, the navigation bar can be improved based on nativé visers.
Otherwise, it consumes time to study hihe navigation worksn the platform. Next,

it is recommended to remove the confirmation box since the filtering options are
showing within the welpage as shown in the figure below. The confirmation box
would be classified as a redundant confirmation and annoying notification for some

users.

¥ Filters 88 Grid " Sort by: University or college (A to Z)

( ) ( ‘ X ) W Clearfilters

Figure 213: Display of Filtering Optionf5]

17
Bachelor ofComputer SciencéHonours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 2: LITERATURE REVIEW

2.1.4 Comparison ofSimilar Platforms with the Proposed System

Similar -
. Application Type Strength Weakness
Common App | Education institutior] - Plenty of tertiary educatierelated - Insufficient information
based articles - Cannot apply based on a specifid
- Rich of filtering options course of the selectedcation
institution
University Education institutiog { - Effective searching criteria and filter | - The primary searching criteria
Admissions programme®ased options must be semestérased
(Universityad - Provides extra information about eag - Limited semester options
missions.se) programme
UCAS Education institutio { - Provide a variety of services - Messy navigation
programmebased - Detailed information for every coursg - Annoying notification when
clearing the sselection
Proposed Education institutiod { - Able to showdetailed information for | - An algorithm formed through dat
system programmebased every course on a retime basis analysis on the web page is
- Effective searching criteria and filter | unusable if the HTML structure o
options the website has changed
- Implement related services

Table 2.1: Comparisoof Similar Platformswvith Proposed System

Bachelor ofComputer SciencéHonours)

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

18



CHAPTER 2: LITERATURE REVIEW

The table above illustrates the comparisons among similar platforms with the proposed system. There are 2 out of 3 platforms
having education institutiodprogrammebased apptiation 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, pseadiand filtering options,

providing extra information about each programme, araViging 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 criteriddsedon 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 steamtjtneaknesses of the reviewed platforms,

the proposed system wi |plrogramsnebasedapplication tymealhe poposed systamiwill show tieen 6 s
detailed information of each programme in which the information is obtained on-tanredbasis, 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 Scrapy

According to[7], Scrapy is a Pythehased opessource web scraping and web crawling
framework. It is used to crawl websites in order to extract data frompagbs.
Scheduler, downloader, item pipeljinend Spiders are the components of Scrapy.
Spiders is gorimary component of Scrapthat can be used to crawl the welage
automated. Firstly, the scheduler component of Scrapy will receive a request which is
aURL. Then downloader will download the contenthe welpage in the passed URL

and generate a response. The respongpven 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 illustratke web scraping process of Scrapy.

Scheduler
Internet

pe i)
Pipeline . Engine . Downloader

Downloader
Middlewares

E Spider
[ Middiewares
!

Spiders

Figure 2.14: Web Scraping process of Sci&py

Scrapy is an opesource frameworkIn other words, it is freeand t has good
documentation and continuous community supposighificantadvantage of Scrapy
is thesupport by the major OS as well as its portahilipere thirdparties can use it
to write extension plugns without modifying any existing codes. Furthermore, it offers
to parse with Xath from HTML documents. Additionally, Scrapy has high
performance Were it takes less time to scrape a waf@e and is thaisuitable for large
projects[8].

However, Scrapy is unable to be used to download pegjes 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 wellexcept for welpages that interpret AJAX componef@s.

2.2.2 Web Scraping Tool Beautiful Soup

According to[9], Beautiful Soup is a Python librarpif scraping information out of
HTML or XML files based on its DOM tree structure. It is a web scraping tool to clean
up and pars&a web pagé contentslit helps remove HTML markup and save the
scraped contents during the web scraping process. UnlikeySBesguutiful Soup need

to combine with a library that can submit an HTTP request to apagb and return
the HTML content of the wepage. Then, the returned HTML content is pdds

Beautiful Soup to perform scraping.

Beautiful Soup is beginndriendy, 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 examplesand thus it is easy f@ web scraper beginner to get a start and master it

easily[10].

However, as mentioned above, Beautiful Soup needs to combine with atifatorgn
submit HTTP requestto a webpage and return the HTML content of the wedge.
Therefore, the urllib3 litary and requests library is often used with Beautiful Soup to
download the HTML content of the wakage. In addition, Beautiful Soup is not
suitablefor handling complex operations amlusually used in small projecill].
Therefore, a complehbrary such as Scrapy, Seleniuend so on shall be chosen to

handle complex operations.
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2.2.3 Web Scraping Tool Puppeteer

According to[11], Puppeteer is a Node library that controls headless Chrome using a
high-level API over DevTools Protocol. Bér than web scraping, Puppeteer can be
used to automate tests in modern web applications, screenshpagesband automate

web pagesinteraction.Like web scrapers discussed before, it takes UR&nasput

and captures the HTML DOM structure web @a&s 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 inSlg&h as JSON.

As it is a Node library from Google that provides a Hig\el API to ontrol headless
Chrome, the common tasks such as afiglon a button, enterg 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 ugai to scrape requiredformation but

also the CSS selector. It eases the developer to retrieve requir¢tiljlata

However, Puppeteer is not portabdand it supports the implementation on Node.js
only. Furthermore, it limits to be used in headless Google browsers suchoaseChr
For instance. Puppeteer is not supported by Firefox yet. The developer is working in
progress to support Firefox nonethelEk?]. Thus, other web scraping tools suh
Scrapy anBeautiful Soup should be adopted if the systsmortabilityis an imprtant

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 Largeproject Smallproject -

Beginner- No Yes Yes
friendly
Type Framework Parser API
Language Python Python JavaScript
(Node.js)
Browser All All Chrome ang
Chromium
API/ Both No API
standalone
St - Regular - HTML parsed tree | - Regular
Format expression expression
- Xpath - Xpath
- CSS
selectors
Other - Not workable in | -~ Requirelto combine| - Workable on
lifietia AJAX content with alibrary to get Chrome and
rendered web content of a web Chromium
pages page only
Suitable to use| A large project tha) Small projecs and| Headless
when requires compley newbies for  web| browser
operation and high | scraping
performance

Table 2.2:.ComparisoramongWeb Scraping Tools
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2.2.5 Rulebased Al

A rule-based system is a system that uses humte 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 thelata. In other words, the rubmsed Al system is a system that utilises

Al through the rulebased model. It is a logical system that makes use of predefined

rules to automate actions on performing deduction and choice seld&]on

€ —=
€ =
=€ e =

¢ =

Figure 2.15Rule-based Al Model

The figure above shows the concept of the-hslsed model. The ruleased model is

the rules that are coded in the form of ththéne | se st at ement . For e
person |ikes to play c¢ompuytebuy g lhighead , At h
|l apt op, fel sed classic |l aptop wil!l be <c¢h
actions stated in the Atheno statements.

handled, hen there ar&0 different rules. In short, the sget will do the action
precisely according to the rules defined.

Forward chaining isa type ofrule-based Alwhich is a datadriven techniquehar
reaches to the goal using the available ddtawill be applied on building

recommendation system in ordersuggest area of studies based on answer provided.

There are some pros and cons of the system. Thbasgkd Al system can operate even

evenif only a few basic data and information. However, as the limited underlying rule
base size, it has limited alylito perform intelligence tasks where it acts as instructed
by humans. Besides, it is tir®nsuming and expensive to do maintenance of the

system, such as update the systgthout introducing contradicting rulg$3].
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2.2.6 Learningbased System

In cortrast to rulebased systems, learnibgsed systems have a very ambitious goal.
It can be adopted to implement recommendation system asTellsystem will be
havingthe ability to adapt intelligence where the existing knowledge can be upmdated
acquire knowledge. It makes learnifgased system different from rdb@sed Al
systems. A neural network is an example of a learbaged systerja1].

The system is using their own modelkich automates the process by implementing
machine learning techniques.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 dattsthe more accurate to predict the oufgdai.
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2.2.7 Application Programming Interface (API)

An APl is a set of functions that enables data transmission, access data, and interaction
between one application and another. It uses to build and integriieation software

to enable applications to exchange data easily and sefl4gly

API

1. Initiate an API call 2. AP| makes a call the

with URL and data external system/ web
(opfional) server
.

3. External system/

4_API transfers the web server sends a
information to the response with required System

initial requesting client infarmation to AP

Figure 2.16: API workflow

As shown inthe figure above, an API sends the user application to initiate API calls,
and the API will send requests with optional datahe systemThen the sgtem will
respond results to the uskrthe 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 defindaere the content in the header can be
authentication credentials, content type, etc. The request data is the information sent to
the serverThe data format of request data and response data is often JSON or XML
throughout the data exchange and transimisprocessThese data formats come with
key-value paiis, 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 withwvAiEh are GET, PUT,
POST, ad 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 secufity].
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2.28 Programming Languagei 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 analys&nd machine learning, software testing and prototypirig an
interpreted, objeetriented, higHevel programming language with dynamic

semantics.

It has a simple syntax that mimics natural language wdmtiances the readability and
easy to learand understand the codes evermimid programmersPython is versatile

and it is ageneralpurposelanguage 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 nesvbi
Furthermore, it is anpenrsourceprogramming language and contain hogenberof
modules and libraries. Therefore, Python is free to use even for commercial purposes.
Hugenumberof modules and libraries are able to import fromdesthatmade bythird-

party users to expand Pythonbés capabiliti

Besides, Python can be used on different platforms such as Windows, Mac, Linux,
RaspbernPi, etc. It allows programmers to write programs with fewer lines than some
other programming languagd®ython runs omterpreter system which the codes can

be executed as soon as it is written. It can be treated in a procedural way, an object
orientedway and a functional wayl15].

2.29 Web Framework (Backend) i Flask

Flask is the Python framework chosen for fv@ject. Itis a Python micro web
framework that allows users to build web applicatioRksk is lightweight and
provides essential components for building a web application quickly and efficiently.
Flask can be used with Jinja2, a template engine thawsalusers to write inline

expressions in HTML files for rendering dynamic cont¢h€.

27
Bachelor ofComputer SciencéHonours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 2: LITERATURE REVIEW

2.210Databaseil MySQL

The database chosen for this project is MySQls #in open sourcRelationalDatabase
Management SystegiRDBMS) based on Structured Quetbyanguage.The database
applicationcan beused for a wide range of purposesich asdata warehousing,-e

commerce, logging applicationsnd etc.

As MySQL is anopensourcedatabase, so it isostfree where the user does not have to
spend any cost to pdor the license feelt has good data security, compatibility, and
reliability. Whenever a database ¢seated, the next step will always to identify and
formulate a security policy before giving access to the database users. Therefore, there is
high raed in the area of data security. Besidess platformindependent and can run on

any OS. Other than that, MySQL supports transactional processing with high performance
and even deals with many queribty/SQL database is able to run 24/7 which is achigvi

high availability[17].

2.2.11 Frontendi AngularJS

AngularJs is a Ja®&aript 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 tiev to
basics of HTML, CSS and J3ly. However, the framework relies on JS, so it is great
if acquired prior knowledge of J&.is working with components, so codes aresable
which is timesaving and reduce redundant codes. Alsdagilitates the Tweway
Binding that helps to rendeorrespondingly thamendmentsade to the view or the
model[18].

In addition,AngularJS applications are crelsgwser compliant which it will handle
JS code that suitable for each browser automatically. It allows to provide a dynamic
view and supportie 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 informatiorto pursue tertiary studies. Therefore, this project is proposed to
sdve the needor a platform that collects informatiomngrogrammes offered by
universities andenables users to access all required information through a single
website. The platform will provide great conveniencetget uses andheprogramme
discovey process. The figure below illustrates the convenience of having a platform to

display all related information.

Browse with single platform Browser with websites
University B University C  University D University E
(Can be more than 1 field) - - - - - -
University C University D University E

University A University . University ©  University E

University A University B “rsity ©
v

University A University B ! sity C University D

Figure 2.T: Browsing ways

Based orthe limitations of reviewed systems and the nature of Malé&ygavate
university admission, the proped project wilfocus on each universiy 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 compldtering options. Thereby, users can get the most directive
results.The platform will be presented by developingeb application using Angular

JS as fronend framework, Flask as backend web framework, Python programming
language and MySQL databaseaddition, a variety of services will be implemented

to the web application to improve the usability, completeness, and user expdi@nce.
example, the service of recommendation system will be implemented usind\IRule
based conceptAPIs will be createdo enable interactions between framd and

backend.
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Next, Beautiful Soup, a web scraping tool, willuidized to extract data on a web page

on a realtime basis.Based on the comparison in chapter 2.2.4, Beautiful Soup is
suitable for mall projects and newbis for web scrapingAlso, it does not have the
limitation of not being workable in AJAX content rendered welges. It is the most
appropriate library to perform web scrapirs a resultof scraping the information
shown to the user ihe 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 @y lead to human error easiljhe final result will be displayed on

web application.

WEB SCRAPING CONCEPT

___*

Find the target
element Get the
Website information

Figure 2.B: 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 docafithe

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

In addition, rulebased Al will beadoptedo 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: PROPOSEDSYSTEM METHOD/APPROACH
3.1Design Specification
3.1.1 Methodoloy

Agile development methodology wiletapplied in this project. This project is terige

and missiorcritical. Therefore coding and testing can be focused monausingthe
chosen methodology. Its flexibility allows amendmentthe project and gives higher
productivity throughout the del@ment. It provides iterative and increment
improvement enabling the project to be developed in high quality simply and
efficiently. Agile developmentcan build a system faster becauseaequires less
documentation. Besides, it is usual that cannotndefimore detailed project
requirements at the beginning staayed changes during the development stage are hard
to avoid. Therefore, the nature of this methodojegyich can tolerate the changes

a better choice than other methodolodies.

Figure 3.1: Agile development methodold@y]

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 exploremnieeas for the proposed systeas 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 aliysis have been done, thmject's developmenill

start ircrementally and iteratively The sprint, development iteration, includes
development, testing, and review taskie final product, the proposed system, will be

delivered after completing all spts.
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3.1.2 SoftwareArchitecture Pattern

ThreeTier ClientServer Architecture will be applied in this project. It is a chesrtver
architecture which separates applications into 3 layers or tiers. Functional process logic,
data access, computer datarage and user interface are deployed and maintained as
independent modules on separate platforms:tlar3architecture, any of 3 tiers can be
upgraded or replaced independently without affecting other tiers.

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

a. PresentationTier
Presentation tier is the top level. It is mainly used to display contents and collect
information from users on a desktop application, web browserebrbased
application in the form of a GUIIt facilitates the fronend layer of the
application and it is also the interface that-eisdrs 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; aaxiety 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
contr ol the applicationsd core functi
coded. It can be coded in a variety of programming languages such as Java,
Python, C++, etc. The pcesses 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 servercqdaat. 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, 8 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 bel@mplifiesthe communication of tiers.
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Your Infrastructure

| GIZENDA Embedded Ul

<> Y k OIZENDA Becomes

Your HTML/CSS/JS

%
Your Application GIZENDA API
« oo,
5 A ®

1 v f l

Your Database v Configuration Database

Figure 32: Threetier ClientServer Architecture [23]

Presentation tier g g
AngularJS framework Cli "~ \Client [ ¢ Client

ient
with HTMLS, CSS3,
Bootstrap, JS
\ N

‘_

Application tier
Flask framework with
Python

11 ~Application S

Servers \

AR

Data tier Database Server

MySQL database

Figure 33: Threetier ClientServer Architecture of the proposed system

There are several benefits witki8r 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 databasé& kereéore,

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 teather than work on full
stack which facilitates faster development and efficiency improved. Since presentation
tier and data tier cannot communicalieectly with each other, the security can be
improved by awvell-designedapplication tier which can beceed 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

WEB SCRAPING PROCESS

B ® v

Identify content Find the Explore the lterate and
of interest corresponding content via validate the
Website element scripting process

Figure 34: Web Scraping Process

Web scraping is a process to extract content omgidata fom a website on a real

time basis. The content extracted is unstructured. Data analysis will be performed in
order to obtairvaluableand specific informationAs shown in the figure above, first

and foremost, makg arequest taget the HTML content ofhe target website ishe

first and essential step for web scraping. Then, identify the examine the HTML structure
and HTML element on the scraped HTML contentisifollowed by obtaining the
required content via writingscript. The processes are perfodheiteration to validate

content collectedbk valid and automated.

After extracting the information, the raw information is needed to transitomto
structured data for further analysis. According2], the final result of data analysis

is generdy obtained from gathering specificat®rorganising, cleaning, f@analysing,

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

proper organisatior.he figure below demonstrates the flow chathefwholeprocess.

Explore raw HTML data

Locate the content

of interest

Obtain the data using
web scraping

|

Analyse data -

Data cleaning

Transform to
structured data

Obtain required data

Apply to models

——»f

Store algorithm

Figure 35: Flowchart of Performingata Analysis on Scraped Data
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3.14 Working Principle of Rule-based Al

Field of study

—
(s | Field of study
)

Field of study

Answer of .
uestionaire

— Field of study

Figure36: Wor kfl ow of Pr-bgsadled Systemods

According to [13], aule-based Al system is a system that utilises Al thraihghrule

based modelThe rulebased model is the rules coded in the form of thhafielse
statement.The rulebased Al will be applied to determine the field of the study
suggested to the user. As shown in the figure above, the answers to the gaestion

are the input of the rulbased Al system. It is obtained after the user has answered the
guestionnaire. 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,gaiiteg through

the rulebased model, the suggested field of study will be processed.
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3.15 Working Principle of API

JOpR -

Backend
(Web scraping result
& databse result & efc)

Front-end

Figure 37: API workflow of the proposed system

Figure 3.5 elaborates the APl workflow of the proposed system. APl 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. ABImast 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 welhlAPRI

In the proposed system, web APl is utilised to allow communication betive@&ront

end and the backend system. The system's-&thtis 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. thHerdaat

during data transmission will be JSON. The backend will transfer the information to
the frontend based on the data required by the fest. Then, the frorgnd

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

Individuals planning to pursue an undergraduatpostgraduatgrogrammeare the
main targeted user group of the proposed system. Therefore, the core of this project is
on scraping and analyg the data of each universitiggrogrammeFrom a system

perspective, the system shall be able to:

- Perform web scraping based on thgoathm 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 liseathuniversity

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

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

- Record any errors occurred to a log

- Record any updates on database tuga |

- Record report of regular checking

In addition, he web application is designedpresenthe final result of data analysis
on scraped dat@heweb application's user interfasbould be easy to use and interact
with the system. Users do not requireyaspecific technical skill to access the
functionalities of the web application. Furthermadies web application will include
some features in order to increase its usability. The features providdte lweb

applicationareas follows:

- Users can search and filter the programmes based on their seanttgrg
and then users are able to get a list of matched result
- Users can view the informatiom ¢the selected programme
- Users can export informati@boutprogrammes 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 Dsign Diagram

3.2.1 System ArchitectureDiagram

Frontend Backend

Search Programme, \
View Programme; E Request

Export Programme JSON ] ' =
Programme Response

Add/Remove
API Business Logic
o ) Vigw Favourite List =2 .. U
". pdate
Favourire List Python Flask

1 o
View Viewed History List 2 e
3 e Access and retrieve data
Viewed History List

Perform Enguiry 9

Request Recorhmendation @ Enguiry

1

MySQL Database
Recommendation
\ Angulars / \

Figure 3.8: System Architecture Diagram

The figure above illustrate the system architecture diagramfrontend of the system
using AngularJS while backend system using Python Flask with MySQL database.

The user is the endser of the system who will be using the platform. Fend or the
browser will collect required data from the user and displayrttendedelevantresult

on user deviceBrowser in user device will be used to interact the application-&odt

by entering the URL. Then, the browser will render the user interface of the system
which written in HTML, CSS, Bootstrap and JavaScrijghwAngularJS 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 aadewiewed history

list.

Backend consists of 2 sections which are application server and database server.
Application server have APIs made of Flask framework ready for-&odtto interact

with and a set of business logieat written in Pythonwhich cntain the code of
functionalities of the systenBusiness logics are the core part of the whole system. It
contains the web scraping algorithm, data analggisrithm and other codes for
functional requirement®atabase server is where the MySQL daseb@side afThe
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, APlsareused to allow communication between fremd and backend.
Frontend has to initiate request tbhe API in order to obtaidata, then the API will
executethe correspondindgusiness logic tget the required data and response to the
front-end. APIs are used to access the information of programme frackend;
thereforethe web application is able to display the result to users. The data pass to and

from API using JSON format.
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3.22 Use Case Diagram

MALAYSIA'S PRIVATE UNIVERSITY APPLICATION PLATFORM

Search Programme

< -sgxtend»

Record Programme Error

A_,_«eiféﬁan
e progranme
"fipjftendn Add to Favourite List
“‘.5<extendn T

% «indudg:.» <<extgnd Remove from Favourite List

User : Export Programme Information
Add to Viewed History List

Request Recommendation

View Viewed History List
— Perform Enquiry

Figure 39: Use Case Diagram

Figure 38 elaborates the use case diagram for the system. It illustrates how users can
interact with the web application. Users are permitted to search progsamieg
information of selected programmesquest recommendatigview thefavourite list,

view viewed history listand perform enquiry.Users can manage their favourite
programme list by adding or removing thegramme from the lisvhile viewing the
programme When users have chosen the programme to wisers can choose to
export information of the programme optionallyas well asthe system will
automatically add the programme to viewed historylfisin error occurred, the system

will record the programme error.

40
Bachelor ofComputer SciencéHonours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 3: PROPOSED METHOD/APPROACH

3.23 Use Case Description

Search Programme Use Case

and Interests

Use Case ID| UC001 Version 1.0
Use Case Search Programme

Importance | High

Level

Purpose To search for relevant programsiesed on a set of criterias.
Primary User

Actor

Stakeholders| Useri want to search programme

Use Casd Detall, Essential

Type

Trigger A userwansto search for relevant programmes.
Type External

Precondition

The user is using the system.

Relationship

AssociationUser
Include:-
Extend:Record Programme Err@dC011)

Generalization:

Main Flow

1 | System gets existing location framatabase.

2 | System puts only existing locations to dw@vn box of

location

3 User enters programme name.

User selects specification level.
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5 | User selects location.
6 | User clicks search button
7 | Systenretrieves relevant programmes based orctiteria
8 | System addthe programme into a list of result.
9 | System displays the list of result.
Alternative | 7a | System executes Record Programme Error useiftasesrror
flow occurred when retrieving programme information.
7b | Systenremoveghe programme from the search result list.
7c | Back to main flow step 9.
Sublow Not Applicable
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View Programme Use Case

and Interests

Use Case ID| UC002 Version 1.0
Use Case View Programme

Importance | High

Level

Purpose To view details of the programme information.

Primary User

Actor

Stakeholders| Useri want to view programme details

Use Casd Detall, Essential

Type

Trigger A user wantsto view detailed information ofthe selected
programme.

Type External

Precondition

A userhas searched programme from the system.

Relationship

AssociationUser

Include:Add to Viewed History Lis{UC003)
Extend:Add to Favourite LisfUC004) Remove from Favourite Lig
(UC005) Export Programme Information(UC006) Record
Programme ErrofUC011)

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 | 2a | System executes Record Programme Hisarcasé an error
flow 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 toViewed History List

Importance | Medium

Level

Purpose To add the programme to viewed history list.

Primary Actor

User

Stakeholders

and Interests

Useri want to add programme to viewed history list

Use Casq Detall, Essential

Type

Trigger A user viewed detailed information of a programme.
Type External

Precondition

A user has selected a programme to view its detailed informe

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 na@xistedin the viewed history list
S-1: Add to viewed history list subflow will be execut
If the programme exists in the viewed history list

S-2: Update viewed history list subflow will be execul
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Add to information of the programme to the list.
viewed

history list)

Subflow (S1: | 1 | System updates theewved history list by adding the bas

Update time of the programme in the list.

viewed

history list)

Subflow (S2: | 1 | System updates the viewed history list by modifying the se
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Add to Favourite List Use Case

Use Case ID uCo04 Version 1.0
Use Case Add to Favourite List

Importance Medium

Level

Purpose To add the programme favourite list.

Primary Actor

User

Stakeholders an

Interests

Useri want to add programme to favourite list

Use Case Type

Detail, Essential

Trigger

A user has selected a programme to view its detailed inform:

Type

External

Precondition

A user viewed programme information and the programme i

exist in the favourite list.

Relationship AssociationUser
Include:-
Extend:-
Generalization:
Main Flow 1 User selects a programme.
2 User click to add programme tavourite list.
3 System gets basic information of the programme.
4 System updates the favourite list by adding the b
information of the programme to the list.
Subflow Not Applicable

Alternative flow

Not Applicable
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Removeto Favourite List Use Case

Use Case ID

UCo005 Version 1.0

Use Case

Remove from Favourite List

Importance Level

Medium

Purpose

To remove the programme from favourite list.

Primary Actor

User

Stakeholders an
Interests

Useri want to remove programme frai@vourite list

Use Case Type

Detail, Essential

Trigger A user has selected a programme to view its det
information and the programme is in the favourite list.
Type External

Precondition

A user viewed programme information.

Relationship AssociationUser
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 | Systenfindsthe favouritgorogramme in the favourite lis
5 | System updates the favourite list by removing the mat
programme information from the list.
Subflow Not Applicable

Alternative flow

Not Applicable
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Export Programme Information Use Case

Use Case ID

UCooe Version 1.0

Use Case

Export Programme Information

Importance Level

Medium

Purpose

To export the programme information as a report to us
PDF.

Primary Actor

User

Stakeholders an|

Interests

Useri want to export programme details

Use Case Type

Detail, Essential

Trigger A user has selected a programme to view its det
information.
Type External

Precondition

A user viewed programme information.

Relationship

AssociationUser
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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Reguest RecommendatiotJse Case

Use CasdD

uCcoor

Version

1.0

Use Case

Request Recommendation

Importance Level

High

Purpose

To request recommendation on area of studies.

Primary Actor

User

Stakeholders an|
Interests

Useri want to request recommendation on area of studies

Use Casdype

Detail, Essential

Trigger

A user wants to get recommendation on area of studies.

Type

External

Precondition

The user is using the system.

Relationship

AssociationUser
Include:-
Extend:-

Generalization:

Main Flow

1 User answers thg0 questionnaire

2 Systemdeterminesuitable 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

ucoas Version 1.0

Use Case

View Favourite List

Importance Level

Medium

Purpose

To view favourite programmes.

Primary Actor

User

Stakeholders an|
Interests

Useri 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

AssociationUser

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

Uco09 Version 1.0

Use Case

View Viewed HistoryFavourite List

Importance Level

Medium

Purpose

To view viewed history programmes.

Primary Actor

User

Stakeholders an|
Interests

Useri 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

AssociationUser
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

Subflow

Not Applicable

Alternative flow

Not Applicable
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Perform Enquiry Use Case

Use Case ID

UCO010

Version

1.0

Use Case

Perform Enquiry

Importance Level

High

Purpose

To send enquiry to the system

Primary Actor

User

Stakeholders an|

Useri want to perform enquiry

Interests

Use Case Type | Detail, Essential

Trigger A user wants to serehquiry to the system.
Type External

Precondition The user is using the system.

Relationship AssociationUser
Include:-
Extend:-
Generalization:
Main Flow 1 User enters the subject of the enquiry.
2 User enters his/her name.
3 Userenters 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 €
8 System displays the complete message.
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Subflow Not Applicable

Alternative flow | Not Applicable

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



CHAPTER 3: PROPOSED METHOD/APPROACH

Record Programme Error Use Case

Use Case ID

uco1l1 Version 1.0

Use Case

Record Programme Error

Importance Level

High

Purpose

To record error of retrieving a programme.

Primary Actor

User

Stakeholders an|
Interests

Useri want to record programme error

Use Case Type

Detail, Essential

Trigger When errors occurring during retrieving information of
programme.
Type External

Precondition

The user is using the system.

Relationship

AssociationUser
Include:Search Programme, View Programme
Extend:-

Generalization:

Main Flow

1 User selects a programme.

2 System gets the information and the error message

programme that has errors.

3 System updatesthe condition of the programme

database.

4 System records the error log into database.

Subflow

Not Applicable

Aalternative flow

Not Applicable
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3.24 Activity Diagram

Search ProgrammeUse Case

User System

(:Get existing location from database)

Enter programme name G’ut locations to location's drop-down box’
C_/
| Select specification level

Select location

Retrieve relevant pmgrammej

in a list of result
( Click search button ] k

[Error occur when
retrieving a programme]

[Mo ermors ocour]

Record programme ermor

Add to result list
Digplay result list

Remove the error
programme from result list

Figure 310: Search Programme Activity Diagram

The figure above illustrates the search programme activity diagvdimst, the system

wi || get the existing |l ocations in-datab:
down box for users to seledtiserscanenter the searching criteria to let the system

perform searching and filteringThe searching criteria ar@rogramme name,
specification leveland locationAfter the user clicks search button, the system will

retrieve all the relevant programmes matched to the crit@resn, a listof matched

resuls will display to the userThe list will include a summargf the programme and

will also be shown to userk addition, f 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

User System
( Select programme } /{_Get required inforrnation)

[Error occurs] [No error]

| !

(Re{:ord programme error) ( Add programme to J

Viewed History List

( Redirect to error page ) (Display programme inforrnatioD

. @ J

Figure 3.1.: View Programmectivity Diagram

Figure 3.1 demonstrates an activity diagram of view progranuse caseAfter users

have selected the programme, the system gatl the programme information by
performing web scraping and data analysis. Ténsbles the information to be retrieved

on a reakime basis. Then, there is checking on the current data analysis algorithm to
ensure the algorithm is working atiden information will be retrievedn orderto
displayed to users. Otherwise, if the alduritis 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 errorlpaagdition, if no

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

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

User System

Select programme Get programme information
( ) AN

( Check viewed history list J

[Programme exists in the lit] /?frugramlne not exist in the lisf]

" Add programme to
Update the list Viewed History List

Figure 3.2: Add to Viewed History Lis®ctivity Diagram

The figure above illustrates th&dd to Viewed History Listactivity diagram.The
activity will be executed automatically when the user view detailed information of a
programmeUsers can select a programme, then the system will retrieve the programme
information. The system will check etewed history list about whether the programme

is been viewed before. If yes, the system witidatethe viewed history list by
modifying the search time of the programme in the list. Otherwise, the system will

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

User

System

( Select a programme )

( Click add to favourite |ist)7

(Get programme informatioa

Add programme to
Favourite List

Figure 3.B: Add to Favourite LisActivity Diagram

The figure above illustrates tiheld to Favourite Lisactivity diagram. Users canlick

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

programme informatioa nd f ol

Removefrom Favourite List Use Case

owed by

add

t he

User

System

?

C Select programme )
(Click remove from favourite Iisgi

Get programme informatioD

Search to get the programm
in favourite list
Remove programme
from Favourite List

progr am

Figure 3.14: Remove from Favourite Ligictivity Diagram

The figure above illustrates tiRemove from Favourite Lisdctivity 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

list.
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Export Programme Information Use Case

User System
( Select programme Get programme informatioa

( Click export button )7 [Export programme infon'natioﬂ

@

Figure 3.5: ExportProgramme InformatioActivity Diagram

Figure 3.5 demonstrates an activity diagram of export progranmformation. After
users have selectadprogramme, they can export the programnfermation The

system willcollect the information and export the information as a file to user.

Reguest Recommendatiotyse Case

User System

Answer questionaire Analysis based on answer
of questionaire

Display suggested field
of studies

:

Figure 316: RequesRecommendation Activity Diagram

The figureaboveelaborats the request recommendation activity diagram. Users can
requesta recommendation on the field that they are suitable to study or the field of
interest. A questionnaire is required to answer thersyistem will triggearule-based

Al approach to analgsbased on the answefBhe suggested field of studies will be

displayed to users after analysing.
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View Favourite List Use Case

User System
(Click to view favourite Iist\\ (' Get favourite list )

( Display favourite list )

@

Figure 317: View Favourite ListActivity Diagram

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

view their favourite listT he system will get the wuser o6s

View Viewed History List Use Case

User System
Glick to view viewed historm (Get viewed history IisD
list

(Display viewed history IisD

@

Figure 3.18View Viewed HistoryList Activity Diagram

The figure above describes the view viewed history list activity diagram. Users are able
to view their viewed history |list. The sy
display it.
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Perform Enquiry Use Case

(Display complete messag%

User System
( Enter subject ) ( Get all inputs )
C Enter name )
( Send enquiry to system)
( Enter email )

( Enter message

( Click submit button >7—J O

Figure 3.19Perform EnquinActivity Diagram

The figure above describes tRerform Enquiryactivity 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 enquirgubject, name, email and enquiry message. 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

User System
3 ~ ﬂiet programme information
( Select programme ,} k and error message

Update condition of the
programme in database

Record the error log
into database

Figure 3.20Record Programme Errdéctivity Diagram

The figure above describes tRecord Programme Erractivity 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 informatidrgyet

the error message that cause the error. Then, the systeapualiecondition of the
programme in database in order to let the system skip on retrieving the error programme

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

Entity Relationship (ERPiagram

programme
PK uni_key

uni_name PK, FK uni_name
other_name " L4 PK prog_name
no_of_prog PK link
condition_prog
_of_study
location

Bold indicates primary key (PK);
Ttalic indicates foreign key (FK)

PK id

FK uni_name
o FK prog_name
link_prog
error_msg
remark
1s_checked
created date

Figure 321: Entity Relationship Diagram

The figure above demonstratie Entity-Relationship Diagram (ERD) dhe system.

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

*Remark: Primary Key Foreign Key Primary Key + Foreign Key
1. univesity
Attribute Description DataType | Nullable | Sample Data
(size)
uni_key The key used t¢ VARCHAR | No utar
define the| (20)
university name
uni_name University name VARCHAR | No UTAR
(50)
other_name Other names o VARCHAR | Yes Universiti  Tunku
the university | (100) Abdul Rahman
no_of prog Number of| int(3) No 100
programme

2. programme

Table3.1: Data Dictionary of university Table

programme s

retrievable

Attribute Description Data Type | Nullable | Sample Data
(size)
uni_name University name VARCHAR | No utar
(50)
prog_name Programme VARCHAR | No Bachelor of
name (150) Computer Science
link Link to access VARCHAR | No https://study.utar.eg
the program (300 u.my/computer
engineering.php
condition_prog| Whether the int(1) No 0 = error found ang

unfixed

1 = normal
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Ivl_of study | Specification VARCHAR | No Undergraduate
level of the| (20) Or
programme Postgraduate
location Location of the VARCHAR | No Kampar, Perak
programme (200
Table3.2: Data Dictionary of programme Table
3. log
Attribute Description Data Type | Nullable | Sample Data
(size)
id System generate BIGINT(7) | No 1
ID (Auto increment)
uni_name | University name | VARCHAR | No utar
(20
prog_name | Programme name | VARCHAR | Yes Bachelor of
(150 Computer Scienct
link_prog Link to access th¢ VARCHAR | Yes https://study.utar.
programme (300 edu.my/computer
engineering.php
error_msg | Errormessage VARCHAR | Yes Not found
(300
remark Remark on the VARCHAR | Yes New programme
record (20009 added
is_checked | Whether the log hal INT(1) No 0 = yet to check
been checked 1 =checked
created datt Recor d6s |TIMESTA |No 2021-08-08
datetime MP 00:00:01

Table3.2: Data Dictionary of log Table
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3.3 Timeline

Name

Explore related work
Refine proect objective and project scope
Install require software and libraries
System Design
Study how to use the tools
w Development
Web scraping and data analysis
Database creation
RESTiul API development
~ Web application development
Presentation of data
Favourite list module
Recommendation module
Searching and filtering module
Report generating
Regular check on programme
Testing and debug
FYP 1 report

FYP 2 report

StartD...

Jan 17, 2022
Jan 17, 2022
Feb 03, 2022
Feb 08, 2022
Feb 11, 2022
Feb 25, 2022
Feb 25, 2022
Mar 28, 2022
Mar 28, 2022
Apr 01, 2022
Apr 01, 2022
Apr 06, 2022
May 27, 2022
Jun 03, 2022
Jun 22, 2022
Jun 29, 2022
Jul 27, 2022

Mar 30, 2022

Aug 10, 2022

End Date

Feb 03, 2022
Feb 03, 2022
Feb 07, 2022
Feb 10, 2022
Feb 24,2022
Jul 26, 2022
Mar 29, 2022
Mar 28, 2022
Mar 28, 2022
Jul 26, 2022
Apr 08, 2022
Apr 08, 2022
Jun 07, 2022
Jun 21, 2022
Jun 28, 2022
Jul 26, 2022
Aug 09, 2022
Apr 15, 2022

Sep 09, 2022

Jan, 22 Feb, 22 Mar, 22 Apr, 22 May, 22 Jun, 22 Jul, 22 Aug, 22 Sep, 22
Duration
02 09 16 23 30 06 13 20 27 06 13 20 27 03 10 17 24 01 08 15 22 290 05 12 19 26 03 10 17 24 31 07 14 21 28 04 1

14 days

14 days

3 days

3 days

10 days

108 days

23 days

1 day |

1 day H |

4 days

3 days '

8 days -

13 days _

5days -

2 days E—

10 days -
13 days -

Z3cays O

Figure 322 FYP 1 timeline

The above shows the tasksmpleted witin the timeframeThis project is estimated to deliver by™Bpril, 2022. Before

development started, exploratioitioe project, instaditionand environment setup, and gaining knowledge to utiisged tools

and librareswere carried outiNext, the entire development task took around 6 wektkiscludes web scraping, data analysis,

creating RESTful APIdata8base creatioand building a web applicatiorFYP 1 report has done uponL&pril 2022. The

implementation will be stopped temporarily until completing the final examination.

After the final examination, the implementation process will be resumed frénMay 2022 until 28 July 2022. The total

planned day for developent 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

— @

Data Analysis —— | Web Application Development

WV v

Connecting the Web
Applicaiton with API

v \4

Creation of Class/NModel

Testing on Obtaining
Programme Information on the
Web Application

Performing Web Scraping and
Apply Data Analysis

Implementation of Other
Testing on the Algarithms Related Features to the \Web
Application
Implementation of Regular Testing on Other Related
Checking Feature Features

APls Implementation —

Figure 4.1: Project Flow Diagram

The initiation of the project will be crucially dependent on data analysis on analysing
programnes 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 applgiata analysis on the targeted universities. Web scraping is used to
obtain or scrap the data on a link provided; Data analysis is used to detdmmine
important information on the scrap data. Then, testing on the algorithm is required to
ensure it is workag on all programmes of the particulaiversity.Regular checking
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feature is then implemented to perform regular check on if the universitypdased
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 backerfskeveral APIs are implemented to allow frontend to
access different functions of backend.

The result will be shown on a web applicatiso web applicatio development is the

next step. During the web application development, it has to connect to APl 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 sevelatedfeaures will be developetb the

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

Obtain University Name

\4

Obtain Link for Web Scraping

v

Determine the algorithm to
perform

v

Performing Web Scraping and
Apply Data Analysis

v

Save the Information to a
Class/Model

v

Returm the Class/Model as
Result

\

Figure 4.2Web Scraping and Data Analy&$ock 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 mliffere
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 isrthkrésult of the

operation.
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4.3Regular Checking Flow

Run the Scheduler

y

Check Current Date

v

Comparing Number of
Programme

\

Comparing Programme List

v

Checking the Web Scraping
and Data Analysis Algorithm

v

Record the Result into
Database

v

Figure 4.3: Regular Checkirgjock Diagram

Figure 4.3 illustrates the flow of regular checking. The regular checking is using
Scheduler library. The library wilbe runningbackground all the mie 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 daylf it is the Monday of the week jobs of the
Scheduler will be run. Jobs are to perform checking on number of prograsompare
programme list, and checking on the web scraping and data analysis algorithm. The

result of the checking will be recorded into database.

71
Bachelor ofComputer SciencéHonours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 4:SYSTEM DESIGN

4.4 AP| Flow

Front-end Send API Request

y

APl Gets the Reguest

\

API Triggers the Functions
Defined

y

Run the Functions

[Error Exists] f [No Error]

v v
Record the Error into Database Program Returns Result to API

Set Response with Error
Message and Error Status  |—=|

Code

Figure 4.40verall APIBlock Diagram

AFI Returns the Result as
Response

The figure above demonstrates the overall BBtk diagram The API will only be
triggered when the frorgndsends 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 thenreturnthe result to the APIIf 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 cddestly, the API will return the result as the

API response. In alition, the data in the request body and response body is in the form
of JSON.
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4.5Web Application Flow

4.5.1Application System Flow

l

|

V

|

Search Programme

Recommendation System

View Favourite List

View Viewed History List

Contact Us

Display Search . . Display Viewed
Result List Display Quentionaire Display Favourite List History List T —

J

Information

Fill in Enquiry Form and
Send

|

Sends Email to Customer
Service

Display Complete
Message

Answer Questionaire r
Determine Result
i Display Result ;
Update to Viewed History
List
r
Add to
Favourite?
Export |Add to Favourite Remove from
Programm List Favourite List
L l L A

~—= Record Eror [—> Redirect to Error Page

. @

Figure 4.5 demonstrates on the operation of the web application and desclu

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 listviegwed history

list and contact us.

Figure 4.5Application System Flowchart
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For the search programmaction users have to enter searchirgeria to perform
searching operatioifhen, a list of search result will be displayed. Users can choose to
view the details of a programme. The detapedgramme 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. Otherwis¢he system will automatially 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 wi | | be s avedInadliiom thePdethiledifowl e o0 n

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

Fortherecommendation systemwill display a list of questions to let users to answer
when wusers navigated to t he hewsgsemanvile . Ba
determine the suitable area of studies and the result will be displayed to users. The
recommendation system is built using rbkssed Al.It determines suitable area of

studies based on the personal characteristic and hobbies.

There is theame for viewing favourite list and viewed history list. Once users choose
to view the list, thesystemwill redirect them to the particular webpage and show the

list to users. No further actions required.

Users can choose to contact with the system bigataon to Contact Us/ebpage. 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 systemadl address. A complete message will be

shown afterwards.

The following subchapters will describe about the design of core functions detailed
especially the function that connecting with API by using block diagram fdejith

operation visualization.
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4.5.2Home Page Get Location APl Workflow

END

Visit the Web Application

Frontend

Invoke AP to get locations Put the Result into the Location
(/getLocation) Drop-Down Box

Backend

Invoke Functions in
"IgetLocation” API

l

Get Result from program

l

Return Result

Figure 46: Get Location APBlock Diagram

Based on the figure above, the web application will invoke API to get the locttains
exists in the system database when users visit the web application. System backend will
execute the functions stated in the related APl and get the result. Theigdbeh

returned to the frorénd. Frontend will put the locations into location dralown box.
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4.5.3 Search Programme Flow

Search Programme

Perform Pagination

v

Frontend

Invoke API to get Number of

Invoke APl to Search

Programme (/getNoProg) Programme (/searchProg) Display Search Result List 1<~
Backend
Invoke Functions in Invoke Functions in
"/getNoProg" API "IsearchProg" API
Get Result from program Get Result from program
Return Result —

Return Result

Figure 47: Search Programmniglock Diagram

Figure 47 elaborates thélock diagram ofsearch programen 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 fregnid willinvokesearch programme ARIi t h

user s ¢

seach criteria as request bodyd the backend will receive the request. Therefore, the

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

result get from the functions to freehd.Then, system frorend will display thdist

of result with programme summary which the informai®the response returned by

the API call.
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4.5.4 View ProgrammeFlow
Frontend Backend
View Programme
Invoke API to get Programme Invoke Functions in "/getProg”
Inforamtion (/getProg) API
Get Result from program
Return Result
[API returns error] [API returns with normal status]
Redirect to Error Page
[Mo error exist] Frontend error exists]
Display Programme Information Invoke APl to Record the Error Invoke Functions in
play 9 (fupdateProgErr) "lupdateProgErr" AFI
Get Result from program
v
Return Result
\

Figure 48: View ProgrammeBlock Diagram

View programme flow ielaboratingon the figure above. When users hateserto

view the detail information of a particular programmme, the system will invoke get
programme information APl 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 datdhe frontend 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 ertor page
Otherwise, the frorénd 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 fror@nd 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 Syster Rule Based Al System

Obtain Input

l

Determine the output

U

Produce output

0

Figure 4.9 Recommendation SysteBlock Diagram

Recommendation systeflow is elaboratedon the figure above. Users has to answer
the questionnaiteThe answers are the input for the recommendation system. The
recommendation system adopts rbbesed Al system. Thus, it will determine the output
based on the input in theéfse statemnts in the system. Based on rules, output or the

area ofstudieswill be produced

78

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



CHAPTERS: SYSTEM IMPLEMENTATION

CHAPTER 5: SYSTEM IMPLEMENTATION

5.1 Hardware Setup

The hardwareised to develop the system as follows:

Operating System

Windows 10 64bit

Processor

AMD RyzenE @42GHRO0HS

RAM

16GB DDR43200

Graphic Card

NVIDIA® GeForce® GTX 1660Ti with MaxQ 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-sparce DBMS and has

good data security, compatibility, and reliability. It is platfeimdependent and can run

on any OS. Other than that, MySQL supports transactional procesgimchigh
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 applicationsed 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 ineasier way without using any commalinte
commands. The navigator is able to look for packages in Anaconda Cloud or in
Anacondads | @@ dhe saftwapeonl ibe wsedyto mianage the

packages used in this project easily.
ii.  Jupyter notebook

Jupyte notebook is an opesource web application that enables users to build
Pythonbased programs. It can be used to perform machine learning, statistical
modelling, data visualisation, et@7). As it has a friendly interface, it will be

used to demonstratedes in this project.

ii. XAMPP
XAMPP is an opensource crossplatform web servewith abbreviatios for
crossplatform,Apache, MySQL, PHP and Peli helps programmers test their

programs on a local web serv@g]. XAMPP will be used to manage the lbca

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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Vi.

applications. Moreoveit allows developers to host the project in a variety of
programming languages and frameworks and deploy the application on
Microsoft Azure R9].

MySQL Workbench

MySQL Workbenchis a visual database design tool that integrates the MySQL
database system ta development environment. It permits for designing,
developing, administrating, data migrating, €36][ In this project, a local
database will be managed with the software.

Postman

Postman is an API platform fareatingand using APIs. Postman sirif@s
stegs of the API lifecycle and streamlines collaboratiordswelopersanbuild

APIs faster B1].

In this project, Python programming language is chosen to develop whb

application's backendyhile Beautiful Soup library has been chosermpéoform web

scraping Flask is the web framework chosé@rhe packageand libraries requiretb

build the systenareas follows:

Beautiful Soupi beautifulsoup4 (BS4)
Beautiful Soup is a Python library to perform réade 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 largeolume of data in the database. This web scraping tool
was chosen because it is beginfremndly, and the size of the proposed project

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

Flask is a Python micro web framework treltows 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 Jingaemplate
engine that allows users to write inline expressions in HTML files for rendering

dynamic contents [16]
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Vi.

Vii.

viii.

Flask-RESTful

FlaskRESTfulis asimple and easgxtension for Flask that adds support for
constructingREST APIsquickly. It allows usersd parse arguments to their
resources, format output, and manage the routing setting with a clean interface
[32].

Flask-CORS

FlaskCORSis asimple Flaskextensionto handleCrossOrigin Resource
Sharing (CORS) Using this library allows users to enallORS for all
domains on all routd3].

Requests

Requests library enables users to make HTTP requests in a simpler manner and
is more humaiiriendly in Python. Therefore, users can focus on interacting
services provided as the library abstracts ¢beplexity of making HTTP

requests 34].
MySQL Connector - mysq|

MySQL Connector enables a Python program to interact with a MySQL
database. It offers all services required to handle the data3@s&Here is a
MySQL database in this project. Thus, équires a connector to establish a

connection between the Python program and the database.

webdriver-manager

It is main to gmplify management of binary drivers for different browséts
can used teontrol the browser by directfommunicating with if36] .

Selenium

Selenium isan opensourceautomated testing framework used to validate web
applications across different browsers and platfottris.a heavy library so it

is only beused toscrap the website that requiie dcceptcookies and has to
have JavaScript enablehen request librargan't access website successfully
due to lack of suitable header while it is rendefi3g.

Schedule

It is an easyuse API to schedule jolascluding periodic jobs without any extra
processeseeded. Itis a lightweight library and been used for scheduling system

tasks to execute regularigg].
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Other than that, the project's freetd will be developed using HTML, CSS, and

Bootstrap 5. The chosen freahd framework is AngularJ®No specialsoftware is

required.

Before starting the project, some libraries are required to install to Analianagator

The commands and details are in the table follows:

Library

Command

Remark

Beautiful Soup / bs4

sudopip install beautifulsoup4

Web scraping tool

Flask

pip install Flask

Web application framework

Requests pip install requests HTTP library
FlaskCORS pip install flaskcors Flask extensiofor CORS
FlaskRESTful pip install flaskrestful Flask extensionfor RESTful
APls
pymysq| pip install pymysq| Pure python MySQL driver
webdrivermanager| pip install webdriveimanager | Simplify management of binar
drivers for different browsers
Selenium pip install-U selenium Automate web browse
interaction
schedule pip install schedule For scheduling jobs
Table 52: Python Libraries Require to Install
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‘ Installed v Channels Update index... Search Packages Q@
Mame v T Description

beautifulsoupd ‘J Python library designed For screen-scraping

Flask ,J‘ A microframework based on werkzeug, jinja2 and good intentions.

Flask-cors l A Flask extension adding a decorater For cors support

Flask-restful

pymysqgl _) Pure python mysql driver

requests _J Requests is an elegant and simple http library For python, built with .

schedule e

selenium J Python bindings For the selenium webdriver For automating web browse

webdriver-manager A

Figure 5.1: Installed packages in Anaconda Navigator

The figure above shows the installed packages in Anacoadgaor.
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5.3 Setting and Configuration

5.3.1 Flask Configuration

if _ _name__

== '_ main__":
app.run()

* Serving Flask app "__main__" (lazy loading)

* Environment: production
WARNING: This is a development server. Do not use it in a production deployment.
Use a production WSGI server instead.

* Debug mode: off

* Running on http://127.0.8.1:5088/ (Press CTRL+C to quit)
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 neededethe cod
can be modified based on needed. For exanaplp,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 b&p://0.0.00:8080 in the example given.
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5.3.2 APl Configurations

app = Flask(__name_ )

CORS(app)
api = Api(app)

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 argmyurce level is able to

parameterize. In short, it permits CORS fordalimains on all routes.

AP| Route

L

.add_resource(getProg, '/getProg')
.add_resource(getSearchProg, '/searchProg')

.add_resource(getLocation, '/getLocation')

.add_resource(getNoProg, '/getNoProg')
.add_resource(updateProgErr, '/updateProgErr')

Figure 54: APl Route Configuration

Based on the figure abovéiere are 5 APIs created in the system. There are getProg,
searchProg, getLocation, getNoProg and updateProgErr. Each API consists of its

dedicated route, qriest datarespons@lata andHTTP 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 datdvl_of_study,location, search, page
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Response dathist 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: Ivl_of study, location, search, page

Response dat&umber of programme based on search terms
v. updateProgErr

Route: UpdateProgErr

HTTP methodPOST

Request dataini_name, prog_name, link_prog, error_msg

Action: record log of the error and updatondition of the programme
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5.3.3 Database Setup

' CREATE DATABASE MPUAS;
' USE MPUAS;

¥ [ CREATE TABLE university(

=)

uni_name VARCHAR(S2) ,
other_name VARCHAR{122},
no_of_prog INT(Z) NOT NULL,

uni_key VARCHAR(2@) PRIMARY KEY

¥ [ CREATE TABLE programme(

—i
|

uni_name VARCHAR(S2),
prog_name VARCHAR(159),

condition_prog INT(1) NOT MULL DEFAULT 1,

link VARCHAR{Z22),

Ivl of study VARCHAR(29),

location VARCHAR(122),

PRIMARY KEY(uni_name, prog_name, link),

FOREIGN KEY (uni_name) REFERENCES university{uni_key)

¥ CICREATE TABLE logf

=i

The figure above displays the SQL queries to a database and the entities required by

system

id BIGINT(7) PRIMARY KEY AUTO_INCREMENT,

uni_name VARCHAR(Z2) NOT NULL,

prog_name VARCHAR(157),

link_prog VARCHAR(Z27),

remark VARCHAR( Vs

error_msg VARCHAR(Z22),

is_checked INT({1) MOT NULL DEFAULT 2,

created_date TIMESTAMP DEFAULT NOW()s

FOREIGN KEY (uni_name) REFERENCES university(uni_key),
FOREIGN KEY (prog_name) REFERENCES programme(prog_name)

Figure 5.5: Database Creation

I mpl ementation. A database

by 3 dathase 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 datae web application can provide

mudh 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 functiongit$QL
database is chosen in the projéairthermore, the web application will be built using
Angular JS framework and Bootstrap framework.
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5.5 System Operation
5.5.1 WebScraping and Data Analysis Operation

Model Creation

class Programme:
def _ init_ (self, uni, name, description, duration, intake, fee, medium, campus, faculty, career, requirement, progStruc, admission =""):

self.uni = uni
self.name = name
self.description = description
self.duration = duration
self.intake = intake
self.fee = fee
self.medium = medium
self.campus = campus
self.faculty = faculty
self.career = career
self.requirement = requirement
self.progStruc = progStruc
self.admission = admission

Figure 56: Snippet of ProgrammglassModel

The figure above shows the definition of Programme class which is the data structure

for undergraduatprogrammes.

Web Scraping and Data Analysis Algorithm

There is a request handling functitmhandleuser requests. It will determine which

information of the university is requested and return it in the form of Dictionary data

type.

The function ofweb scraping and data analysis algorithrh  u n i ypregrasiing y 0 s
will be trigger when requesting to obtain information of UTARdergraduate
programme. Different universitiehave different algorithm to obtain required

information.The execution of the function will lemonstrateth the following.
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SuccessfuWeb Scraping Operation

: from getProg import get Prog
get_Prog("utar”, "https://study.utar.edu.my/computer-engineering.php”, @)

{"uni': 'UTAR',

‘name’: 'Bachelor of Information Technology\xa8(Honours) Computer Engineering’,

‘description’: ['Embedded systems consist of "invisible" computer and related peripherals hidden inside a product, which exist
in almost every aspect in our lives. We use embedded systems in washing machines, cars, factory automation machines, security
alarm systems, smart phones, satellites and etc. Ubiquitous computing and Internet of Things (IoT) are future trend that greatl
y enhances our life, due to the rapid advancement of embedded systems design technology.',

'The programme prepares graduates to be competent in the discipline of Electronic Systems Engineering with Computing, particu
larly driving the information and communication technology (ICT). It emphasis design skills and knowladge that integrates both
hardware and software into a system with application in Programming, Computer Architecture, Embedded System Design and Computin
g,\xa@Digital Signal and Image Processing, Intelligent System and Networking, which supports Information Technology.®,

'The programme is to produce graduates with skills in using sophisticated software design tools for designing electronic syst
ems. To break away from the theory-based traditional learning style, we tend to emphasis more on practical design work, to put
theory into practice.'],

‘duration’: ['3 years (Full-time)'],

"intake': 'January, May, October’,

"fee': ['RM45,958 (Malaysian)', 'RM62,558 (International)'],

‘medium’: ['English’],

‘campus': ['Kampar'],

‘faculty': 'Faculty of Information and Communication Technology'\xa®@(FICT)',

‘carser’: ['Computer Engineer”,

'Embedded System\xa@Engineer’,

'System-On-Chip Design Engineer”,

'Validation Engineer’,

'software/Hardware Test Engineer’,

'Software Programmer/Developer’,

‘Internet-of-Thing Developer”,

'Firmware Engineer',

‘Digital Design Engineer’,

'IT Support Engineer’,

‘Maintenance & Project Engineer’,

'IT Technical Customer Service Censultant'],

‘requirement’: ['STPM with 2 Grade C\nOR\nA-Level with 2 Grade D\nOR\nSouth Australian Matriculation (SAM) with an Australian
Tertiary Admission Rank (ATAR) 7@ and Grade B in 2 subjects‘nOR\nCanadian Pre-University (CPU) with an average of 78% in & subj
ects\nOR\nUnified Examination Certificate (UEC) with Grade B in 5 subjects\nOR\nFoundation in Science, Universiti Tunku Abdul R
ahman (UTAR)\nOR\nFoundation from other Institutions of Higher Learning in the relevant field\nOR\nMatriculation Certificate, M

n

Figure 57: 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 naifiee figure demonstratébe successful case

with Baclelor of Information TechnologyaO(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

from getProg import get Prog
get_Prog(“utar”, "https://study.utar.edu.my/cmputer-engineering.php”, @)

UPDATE programme SET condition_prog = @ WHERE uni_name = 'utar' AND link = 'https://study.utar.edu.my/cmputer-engineering.php’
8 was updated.
MySQL connection is closed

INSERT INTO log (uni_name, prog_name, link_prog, remark, error_msg) VALUES (%s, %s, %s, ¥s, %&s)
1 was inserted.
MySQL connection is closed

Figure 58: Unsuccessful Case of W8zraping 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 ingptéble of database. As an example,

the link given to scrap isnvalid, therefore the web scraping library canmst
information  of the  programme. €&h correct link should be

fihttps://study.utar.edu.mygmputerengineering.php. An A 00 i s Lmi ssi ng

Errors mayoccurif:

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.
The algorithm is outdated.

d. The university website is currently down
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5.52 RESTful API operation

class getProg(Resource):
def get(self):
uni = request.args.get('uni’)
link = request.args.get('link’)
summary = request.args.get(’ summary')

isSummary = False
if(summary == "1"):
isSummary = True

try:
response = get_Prog(uni, link, isSummary)
except Exception as e:
# data = {'uni_name’: uni, ‘p
# dbController( "update_prog_e
response = app.response_class
status=50e,
mimetype="application/json')

", data)

return response

api.add resource
api.add resource
api.add_resource

|| getProg, '/getProg')
api.add:resource

testing, '/testing')
getSearchProg, '/searchProg’)
getLocation, '/fgetlLocation')
getNoProg, "/getNoProg')
updateProgkrr, '/updateProgErr’)

api.add_resource
api.add_resource

if _name_ == "_ main
app.run()

* serving Flask app "__main__" (lazy loading)
* Environment: production

agme' : “", "Link_prog": Llink, "remark"”: "BACKEND -

ponse={"success": @, "message”:"ERROR OCCURED", "error”

str(e)},

WARMING: This is a development server. Do not use it in a production deployment.

Use a production WSGI server instead.
* Debug mode: off

* Running on http://127.@.8.1:5880/ (Press CTRL+C to quit)
127.0.0.1 - - [02/Sep/2822 22:26:03] "
"o208 -

Figure 59: Snippet for /getProg API and its Route

Get programme error”,

“error_msg

The code snippethown in the figur@boveis the API codingand a successful run of
the /getProgoute of the RESTful APl with HTTP GET request type. When a user

accesses the link, the APl will return the response based mytesparametesgiven

in the link.If the request processes failed, the API will response with fail status code

with errormessageln addition, the successful operation of API proves the successful

implementation of flask framework.
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Suacessful to process function in API

» http://127.0.0.1:5000/getProg?uni=utar&link=https://study.utar.edu.my/computer-engineering.p...  Examples 0 ~

GET ¥ http://127.0.0.1:5000/getProg?uni=utar&link=https://study.utar.edu.my/computer-engineering.php8s Send

Params Authorization Headers Body Pre-request Script Tests Settings

VALUE
uni utar
=Lkd link https://study.utar.edu.my/computer-engineerin...
summary 0

Body Cookies Headers Test Results

Pretty Raw Preview Visualize

Figure 510: Successful Case of API Call to Get Programme Information

The figure above shows how tocass the API via client side. iustratesthe

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

FI as k applhtp:£la7t0i0lcbd0® i. s The | ink is followec
i/ get Progdo and the parameter. The data af

the API along with the request.

The scraped and analysgdormation 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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Unsuacessful to process function in API

No Environment
POST h... posT h... posT h... htt... htt... Se... htt...

» http://127.0.0.1:5000/getProg?uni=utar&link=https://study.utar.edu.my/computer-engineering.p... ~ Examples 0 ¥
¥ http://127.0.0.1:5000/getProg?uni=utar&ink=https://study.utar.edu.my/cmputer-engineering.php&su Send

Params Au n Headers Body Pre-request Script Tests Settings

VALUE

uni utar

link https://study.utar.edu.my/cmputer-engineering...

summary

Body Cookies Headers Test Results

Pretty Raw Preview Visualize

successmessageerror

Figure 511: Unsucessful Case of API Call to Get Programme Information

The figure above shows the unsuccessful obtaining data from an API call. It will
response wiSeri800EFnbeonatlatus anAd statu
an example, the link value of the API call shown in the figure 5.7 is inadoleessee

t he correct htps/sthdy.sanedu mygmpubesengimeering.ph@ An

Afod 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 valuefdink 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

- internalserver error
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5.5.3 Database Operation

Database - MySQL

import mysql.connactor

mydb = mysql.connector.connect(
host="localhost",
user="root",
password="",
database="MPUAS"

Sample and testing

mycursor = mydb.cursor()
mycursor.execute("SELECT * FROM log ORDER BY id DESC")

myresult = mycursor.fetchall()

for x in myresult:
print(x)

(27, 'utar', "', "https://study.utar.edu.my/cmputer-engineering.php’, 'BACKEND - Get programme error’, "'NoneType' object has
no attribute "text'", @, datetime.datetime(2822, 9, 3, 1, 28, 33))

(26, ‘'utar’', "', "https://study.utar.edu.my/cmputer-enginesring.php’, 'BACKEND - Get programme error’, "'NoneType' object has
no attribute "text'", @, datetime.datetime(2822, 9, 3, 1, 11, 17))

(25, 'utar’, "', ‘https://study.utar.edu.my/cmputer-engineering.php’, 'BACKEND - Get programme error’, "'NoneType' object has
no attribute "text'", @, datetime.datetime(2022, 9, 2, 22, 5@, 328))

(24, ‘'utar', "', "https://study.utar.edu.my/cmputer-engineering.php’, 'BACKEND - Get programme error’, "'NonaType' object has
no attribute "text'", @, datetime.datetime(2822, 9, 2, 22, 48, 52))

(23, 'utar', "', "https://study.utar.edu.my/cmputer-engineering.php’, 'BACKEND - Get programme error’, "'NonaType' object has
no attribute "text'", 8, datetime.datetime(2822, 9, 2, 22, 48, 43))

Figure 512: 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 ofthe database is selected and arranged based on latest record to show
the operation of the databages 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 dogs are being inserted in order to show the system operation dove.

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

today().day = 1:
rn

get proglist(”
get proglist(“t
get proglist

get proglist

get proglist

get proglist(“uni
get proglist(“u
get proglist(“m
get_proglist(

get proglist(“nott

Figure 513: Code Snippet of Recheck Operation

The code snippet in the figure above shows the function of recheck operation. The
operation will be triggered automatically d&fonday of the week If the function is
triggered to recheck, it will perform the checking on each university one by one. The

resut of checking will be recorded into log table of database.

from getProgList import get_proglist
get_proglist(“utar”,8,1)

SELECT * FROM programme WHERE uni_name = 'utar’
Total number of rows in table: 78

MySQL connection is closed

78

78

scrap_not_in_list

[1

db_not_in_ list
[1

INSERT INTO log (uni_name, prog_name, link_prog, remark, error_msg) VALUES (¥%s, %s, ¥s, ¥s, Xs)
1 was inserted.
MySQL connection is closed

Figure 514: 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 samethattsystem
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

databasas shown in the figure below.

(21, 'utar',“", : '2022-08-29 68:35:53.631757 | Compared programme list of utar,: Nothing has changed.", ", @, datetime.d
atetime(2822, 8, 29, 8, 35, 53))

Figure 515: Log Record ofChecking Result
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5.5.5Programme Searching and Viewing Interface Operation

Figure516. Home Page of Systemdébs Web Ap

The figure above shows the home page of the web application. The home page consists

of 3 textboxes which allows user to segoobgramme. As in the figure, any programme
having similar text as filled in value i
undergraduate specification level and the location of the campus is in Selangor will be

the terms to search for related programmesaddition, the locations exist in the

database are the selection in the location-di@mpn box.

Filter options X .
Bachelor in Computer Science (Hons)

MSU
R Programme
Computer Science

» Programme Summary

8 Specification Level
Undergraduate e @
Q Location o .
Selangor Computer Science BSc (Hons)
Nottingham
_ » Programme Summary

Computer Science with Artificial Intelligence BSc (Hons)

Nottingham

» Programme Summary

Bachelor of Computer Science (Honours) in Cybersecurity
SEG

» Programme Summary

Figure 517: Search Result
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The figure abovelepictsthe searchresults. All the related programmes will be shown

in the search result pagdser can obia detailed information of programme by
clicking the blnadditof, Dere aaeilihitedito show ortlydMresults

in a page, while other results will be displayed on other pages which can be navigated

by clicking the page number as shomrihe figure below.

BSc (Hons) Information Technology (Computer Networking and Security)

Filter options
Sunway
A1 Programme » Programme Summary
Computer Science

B Specification Level @

Undergraduate

o Lo Bachelor of Computer Engineering Technology (Computer Systems) with Honours
ocation
Selangor h UniKL

_ " e
Details

«2345»

Figure518 Search Result Pageds Pagin

Computer Science BSc (Hons) 1

Nottingham

g [Intake @  Location Faculty pE Medium

September Selangor N/A N/A

Course Overview Course Overview
Programme Structure

Entry requirement The University of Nottingham Malaysia’s BSc (Hons) Computer science degree

. locks in detail at how computers and computer systems work. Computer science is
Career Perspective the study of algorithmic processes, computational machines and computation, by

Fee building on that knowledge students learn to create computer systems and/or
programs along with how to manipulate them. The course teaches how computers

Duration store and process information along with how humans and computers interact with
each other. Skills learned will include computational thinking, programming and
communication skills.

The role of computers in the 21st century has become critical as a tool to solve real
world problems. The need for more software programmers and engineers will only
grow as computers need software to run. According to Glassdoor, six of the top ten
jobs for 2020 are Computer Science related. Our degree programme provides
graduates with a well-rounded education and cutting edge skills to enter careers

within the computer science field

Figure 519: View Programme Page
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The information of the programme will be shown in view programpage as the figure
above. The scraped and analysed data will be obtained by utilizing APIL. Then,
AngularJS, the frontend framework, will place the relevant information to their sections

correspondingly.

Export Programme

Bachelor of Science ... X

® ©

Entry Requirement:

STPM / Matriculation / A-Level / Pre-University / Foundation C (2.50 CGPA) in Biology/Physics
and Chemistry

AND

SPM or equivalent CREDIT or equivalent in five (5) subjects including three (3) from Biology,
Physics, Mathematics, Chemistry, English

OR

Diploma (MQF Level 4) in a related field 2.50 CGPA; CGPA below 2.50 may be supported by
at least two (2) years (24 months) working experience in a relevant field

OR

South Australia Matriculation (SAM) At least 65-70% of the aggregate or TER / UAI 75
ga?nadian Pre-University (CPU) At least 80% aggregate

Sﬁﬁed Examination Certificate (UEC) Grade B in five (5) subjects

gtier qualifications recognized as equivalent by the Government of Malaysia.

Figure 520: Exported Programmigile

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 showirmg the webpage will also be written the

PDF file.It demonstrates the successipkrationof exporting function.
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5.5.6 Recommendation Operation

In High School | mainly fogused on:

®Analysing complex situations and coming up with solutions for them
®Creating projects which will have an impact on society

®Solving numerical problems

—

= ™

Figure 521: 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 displaye
as in the figure belowl’he sample programmes of the suggested area of studies will be
displayed as well.

Recommendation Result
Based on your choices, we recommend studying

Engineering and Technology
Information and Communication Technology

The relavent programmes are
Bachelor of Engineering in Mechanical Engineering
Bachelor of Engineering in Biomedical Engineering

Bachelor of Science in Software Engineering

Bachelor of Information Technology in Computer Engineer

Figure 522: Result of Recommendation System
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5.5.7 Enquiry Operation

Ipoh, Perak, Malaysia Agnes
karwailai@ymail.com
+60-123456789 Test Operation - Title

Test Operation - Messgae

karwailai@ lutar.my

Send Message

Figure 523: Enquiry Form

The figure above shows tleaquiry form. Aftersending 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.

T2 - €S MPUAP <karwailai@1utar.my>
Lw karwailai@1utar.my

A message from Agnes

Email: karwailai@ymail.com

Subject: Test Operation - Title

Test Cperation - Messgae

Figure 524: Email Received by the System
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5.5.8 Favourite List Operation

Recommendatian Faveurite List History Gontact Us
. Programme
University ~ Name Duration Fee Location
SEGI NA RM 63,755 SEGI
Univarsity
Taylor 3.year Approximate Total Fees (Local Students): RM 121,130 Approximate Total Fees Subang
(International Students): USD 34,526 Jaya
UTAR 3 years (Fullime), 6 RM45,950 (Malaysian); RM62,550 ((nternational) Kampar
years (Parttime)
‘ UTAR 3years (Fulltime) 6 RM43,850 (Malaysian); RM46,100 (Part-time, Malaysian) RM59,800 (intemational)  Kampar
years (Part-time)
utP Engineering : 4 years  Local Student :- Registration Fea (Non-refundable): 1,300.00 (1o bo paid whenyou  Serl
Science: 36 yoars  accapt the offer - for new students only) Total tultion foes (Including estimated hostal  Iskandar,
Computing: 3.54 foe for the whole duration of studies): 93,200.00 for Engineering programmes, Perak
years Management:  81,200.00 for Petroleum Geoscience, 73,600.00 for Computing programmes,
35 years 70,600.00 for Applied Science programme, 62,600.00 for Business Management -

Figure 525 Favourite List

The figure above illustrates the favourite list of the user.

been added

i nto

t he user

5.5.9 Viewed History List Operation

Recommendation Favourile List

0s

Histery Contact Us

There are few programmes

favour.i

Shaw 10 v entries
Programme Search
University  Name Duration Fes Location &t
Natingham Fullime: 3years  Malaysian fos: RM42,000 per year Intemational foe: RM49,000 por year  Selangor  913/2022
Parttime: Not 22833 AM
available
UTAR Bachelor of 3years (Fulktime) 8 RM43,650 (Malaysian); RMAG, 100 (Part-time, Malaysian) RMS9,600 Kampar 87282022,
| Honours) years (Part-ime) (International) 1:43.57 AM
| Studies
SEGI Ba ofMass WA RM 63,765 SEGI 8128/2022
Communicalion University  1237:41
(Hons) AM
MsU Bachelor of 3.5 years RMB0,000 - RMB5,000 “The stated fees are estimation an overall ShahAlam  8/28/2022
Scien completion of the program. In any cases where there are credit 3:54:04 AM

exemptions, offered rebates or approval of scholarship applications, thers
will be considerable reduction in the fees The fees stated here are for

Malaysians o local students only. Kindly refer to MSU regarding the fees
for intemational students The fees stated here are for Mals

students only. Kindly refer to MSU regarding the fees for international

studants

The figure above illustrates the viewed history list of the

progr ammes
history list.

been
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CHAPTER 6: SYSTEM EVALU ATION AND DSICUSSION
6.1 System Testindevaluation

Throughoutthe early phase of development, it has been found that the most common
cause which will lead the program scraps incorrect datiag$o the logical error within

the code. The error is difficuto identify since logical errors will not throw or raise
exceptions and will not terminate the program. Therefore, much of the time is spent on
reviewingthe code and test it for times wilkfferentinput toensurecorrectness of data

and algorithms.

Besides, there is an exception that often encountered during the execution of the
program which isfiAttributeError: 'NoneType' object has no attribgtéed T ML t ag > 0 .
The reason of the error is due to unsuccessful scrap of data on the URL given. This may
due b either the website is currently down or the web scraping and data analysis
algorithm is out to date where the website lppdatedheir HTML DOM structure. In

the latter case, the algorithm has to be updated to match the latest HTML DOM
structure. The eor 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 smoothlyesting on connection between frontend and backend is
the essential testing has to be done for the amdication. Itis alsoto ensure the
features implemented are performing vegltlensure how well the web application can
handle if error occurred.
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6.2 Testing Setup and Result
6.2.1 Web Scrapingand Data AnalysisAlgorithm Testing Result

This subsection will describe the testing on web scraping and data analysis algorithm.
The figures below will be showing the result of performing the operatioin 0
universitiesthat covered by this project. Since different univeesihaving different
interfaceto show informationtesting for all universities is required. The testing will be
done on Jupyter Notebook to invoke the operation direttigtesting results of each

university are placed in Appendix B.
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6.2.2 APITesting 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
Pogman. There are 5 APIs implementé&tie figures below will be showing the testing

result of performing the operation with all 5 APIs develop&tl different scenarias

GET v http:/f127.0.0.1:5000/getLocation

Params Authorizatio

DESCRIPTION

Body Coockies Headers Test Results

Pretty Raw Preview Visualize

GET http://127.0.0.1:5000/getNoProg?ivl_of study=undergraduatefsearch=Computer Scencellocat

Params Autl tio eaders Pre-requ ript ests Settings
KEY VALUE DESCRIPTION
hl_of_study undergraduate

search Computer Science

location [“Selangor’]

page 1

Test Results

Visualize

Figure 6.2: Result ainvoking /getNoProg API
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GET v htp:/1127.0.0.1:5000/searchProgZivl_of study=undergraduate&search-Computer Scdencello

Params Pre-req ngs
KEY VALUE DESCRIPTION
hl_of_study undergraduate

search Computer Scdence

location [Selangor™]

http://127.0.0.1:5000/getProguni=utar&link=https://study.utar.edu.my/computer-engineerin

Pre-requ

VALUE DESCRIPTION

utar

https:/{study.utar.edu.my/computer-enginee...

0

Figure 64: Result ofinvoking/getProg API
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GET *  htp://127.0.0.1:5000/getProg?uni=utar&link=https://study.utar.edu.my/cmputer-engineering

Params ) Headers Body Ire-reque ipt ests Settings

KEY DESCRIPTION

uni

link hups://study.utar.edu.my/cmputer-engineeri...

1}

Headers Test Results

Preview Visualize

sSuccessmessageerror

Figure 6.5Exception Raised/Thrown During /getProg API Execution

The API will response error with 5@fatus code when the functions defined in the API
are throwing an exception. The response notifies the failure of execution terchnt

v hrtp://127.0.0.1:5000/updateProgErr

Authorizatio Headers Body ript Tests Settings

form-data x-www-form-urlencoded GraphQL

Headers

Raw Preview Visualize

Figure 66: Result ofinvoking /updateProgErr API
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Query 1 SQL File 1 SQAL File 2 b Query 3 Query 4 Query 5 programme
(= T < e B | B¢ a [l =

1 ® SELECT * FROM mpuas.log LIMIT 28, i

2

3

4

5
L4 >
Result Set Flhel:| | w4 | Edit gl B B | Export/import: £l ) |Wlap Cell Content IE | Fetch rows B =%

id uni_name  prog_ link_prog remark emor_msg  is_checkec created_date
» tar hitps://study.it... BACKEND - Get programme emor NomeTyp... 0 2022-05-05 03:40:08

3z utar hitps://study ut... FRONTEND AP| - Render programme emor  testing 0 2022-09-05 03:43:10

. [ ] [ ]

Figure 6.7: Operation Done by Invoking /updateProgErr API

After update programme error API has beewoked, the errois recorded in the

databaseas shown in the figure abav8ince 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 Checkinglesting Resut

The checking is done by checking universities one by 8mee the regular checking
has set to execute on 2.00 A.M. evitygnday, so it will be tested byunning the codes
i nsi de t he Snwahuallg.urheefigutes belovashdwsthe testing reeftilt

performing the checking.

In [*]: from getProglList import get_proglist
get_proglist(“utar”,8,1)
get_proglist("taylor",8,1)
get_proglist("ucsi” 1
get_proglist("s
get_proglist("s
get_proglist("u
get_proglist("unikl",e,1)
get_proglist("msu”,8,1)
get_proglist(“utp”,@,1)
get_proglist(“"nottingham",8,1)

SELECT * FROM programme WHERE uni_name = 'utar’
Total number of rows in table: 78

MysSQL connection is closed

78

78

scrap_not_in_list

[1

db_not_in_list

[1

INSERT INTO log {uni_name, prog_name, link_prog, remark, error_msg) VALUES (&%
s, #s, ¥s, ¥s, Xs)

1 was inserted.

MysQL connection is closed

SELECT * FROM programme WHERE uni_name = "taylor'

Total number of rows in table: 45

MysQL connection is closed

a5

Figure68: Test Run on Schedul er 0s

-y @ P | LI S NNV E ]
1 SELECT * FROM mpuas.log LIMIT N H
<

s | | e g BB R | apoimpon B ) | e ot Core. T | s 2

id uni_name prog_n link_prog remark emor_msg is_checked created_date
N utar 2022-05-05 14:50:08.070928 | RECHECK | Compared 0 20220505 14:50:08

programme list of wtar,: Nothing has changed

37 taylor 2022-05-05 14:50:17.521360 | RECHECK | Compared 0 20220505 14:50.17
programme list of taylor,: Nothing has changed.

38 ucsi 2022-09-05 14:51:49.290613 | RECHECK | Compared 0 20220905 14:51:49
programme ligt of ucsi,: Nething has changed.

39 segi 2022-09-05 14:53:55.298474 | RECHECK | Compared 0 20220505 14:53:55
programme list of segi,: Nothing has changed.

40 sunway 2022-09-05 14:54:12.490053 | RECHECK | Compared 0 20220905 14:54:12
programme list of sunway,: Nothing has changed

4 uniten 2022-09-05 14:54:20.454030 | RECHECK | Compared 0 20220505 14:54:20
programme list of uniten,: Nothing has changed.

42 unik] 2022-09-05 14:58:10.618545 | RECHECK | Compared 0 20220905 14:58:10
programme list of unikl,: Nething has changed.

43 msu 2022-09-05 14:59:12.742508 | RECHECK | Compared 0 20220905 14:59:12
programme list of msu,: Nothing has changed.

44 utp 2022-09-05 14:59:14.335748 | RECHECK | Compared 0 20220305 14:59.14
programme list of utp,: Nothing has changed

45 nottingham 2022-09-05 14:59:16.388589 | RECHECK | Compared 0 20220905 14:59:16
programme list of nottingham,: Nothing has changed

]

Figure 6.9: Log Recorded in Database

Figure 6.18 illustrates thtest run on the tasks in Schedul&lt.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 applicationdifésrent flows based on user choice.

Therefore, testing will be done on these flows in this section.

Programme Searching and Viewing Interface

- ~

Figure610: Home Page of Systembs

We b

The figure above shows thacation isretrievablefrom database via API and the result

has been added into drdpwn list of location.

Filter options .
Bachelor of Computer Science (Honours)

UTAR
W1 Programme

Computer Science
¥ Programme Summary

B Specification Level
undergraduate
Location: Kampar, Perak

Q Location Intake: January, May, October

Kampar, Perak v .
Fee: RM45,950 (Malaysian);, RM62,550 (International)

_ Duration: 3 years (Full-ime), 6 years (Part-time)

Bachelor of Science (Honours) Agricultural Science
UTAR

» Programme Summary

Bachelor of Science (Honours) Biochemistry
UTAR

» Programme Summary

Figure 611: Search Result
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The figure above illustrates the search result. The web application success to get results
from backend via AP1 and show the result list in frodtena proper view. Furthermore,

the programme summary is retrievable for each programme.

Filter options @

1R Programme Bachelor of Science (Honours) Food Science
Computer Science

UTAR C s- /Users/KarWailai/Deskto/PYP/search.html3prog=Computer%. e8iv|-undergraduatestloc=
B Specification Level ! : .

Undergraduate » Programme Sumi

¥ http://127.8.8.1:5008/searchProg?lvl of study-undergraduate&search-Computer¥28Scienceglocation=|
Q Location Details

Kampar, Perak v P Arroae)

Home / Our Services / Search Programme Result

Figure 612: Search Result in DevTools

Figure 6.22 shows the search result in DevTools. The yellow circled part is the response

from API whichcontaining the search result lithe search result list is then used to

render to user interface as described in figure & B&.red circled parts aebout the

pagination feature. There is a maximum number of 10 programmes can be shown in 1
page, so 1programmes require 2 pages to show. It shows the correct operation of the
pagination featurdJ TARGs Bachel or of Computer Scien

to view.

Bachelor of Computer Science (Honours) 1

UTAR

g [Intake @, Location Faculty Medium

January, May, October Kampar Faculty of Information and English
Communication
Technology (FICT)

Figure 613: View Programme Interface
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Course Overview Course Overview
Programme Structure

Entry requirement Computers are becoming part of our lives, changing virtually everything from the
. objects around us to the ways in which we communicate, travel, work, and play. The
Career Perspectlve computer scientist of today will be the wizards of the future. They shape the future
Fee by developing computational techniques, design systems, and develop solutions to
build advance civilization. Computer science has now become a key enabler for
discovery and innovation in many other fields, making it a highly relevant course of
study.

The programme aims to prepare graduates who are technically competent in

Duration

design, development and implementation of computing systems. Students will be
equipped with suitable mathematical background and solid computing knowledge
for analyzing, modeling and evaluating computing solutions. Student will be trained
{o possess strong analytical and critical thinking to solve problems by applying

knowledge, principles and skills in Computer Science

Figure 614: View Programmeénterface

The figures above show the view programme interface. The information is being placed

at the location in the template.

Bachelor of Computer Science (Honours) W
UTAR

ﬁ Intake Q Location Faculty

January, May, October Kampar Faculty of Information and
Communication
Technology (FICT)

Figure 615: ProgrammeExists in Favourite List

Bachelor of Computer Science (Honours) Y
UTAR

g Intake @®, Location Faculty Medium

January, May, October Kampar Faculty of Information and English
Communication
Technology (FICT)

Figure 616: Programme Not Exists in Favourite List
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The circled staicon in figure 6.24 and figure 6.25 illustrates if the programme has been
added to the wusero6s ffavoceustiint et he sus . erldfs tft
list, the star icon is unfilled as in figue25; Ifthe star icon will be filled as in fige

6.24,the programmeisinthes er 6 s f .&Jseos gan Birhpée add iorgegmove the
programme to or from favourite list by clicking the star icBnogrammes in the
favourite | ist c¢an hBbseshowmas mdhe circled faftthey our t i

figure below.

My Favou;ite

Education is not the filling of a pail, but the lighting of a fire

—T_ o -

Show 10 v e
Programme
University ~ Name Duration Fee Location
SEGi Bachelor of Mass ~ N/A RM 63,755 SEGi
Communication University
(Hons)
Taylor BACHELOR OF 3year Approximate Total Fees (Local Students): RM 121,130 Approximate Total Fees (International Students) Subang Jaya
SCIENCE (HONS) USD 34525
IN
ARCHITECTURE
E—
UTAR Bachelor of Arts 3 years (Full-time) 6 RM43,650 (Malaysian); RM46,100 (Part-time, Malaysian) RM59,800 (International) Kampar
(Honours) Chinese  years (Part-time)
Studies
UTAR Ba r of 3 years (Full-time), 6 RM45,950 (Malaysian); RM62,550 (International) Kampar
Computer years (Part-time)
Science (Honours).
Show| 10 v | entries Search
Search
University ~ Programme Name Duration Fee Location at
UTAR Bachelor of Computer 3 years (Full-ime), 6 RM45,950 (Malaysian); RM62,550 (International) Kampar 9/5/2022
Science (Honours). years (Part-time) 3:11:35 PM
Nottingham ~ Computer Science BSc ~ Fulltime: 3 years Malaysian fee: RM42,000 per year Intemational fee: RM49,000 per year Selangor 9/3/2022,
(Hons) Part-ime: Not 2:26:33 AM
available
UTAR Bachelor of Arts Jyears (Ful-time) 8 RM43,650 (Malaysian); RM46,100 (Part-time, Malaysian) RM59,800 (Intemational) Kampar 8/29/2022,
(Honours) Chinese years (Part-time) 1:43:57 AM
Studies
SEGI Bachelor of Mass NIA RM 63,755 SEGI 8129/2022,
Communication (Hons) University 123741
AM
MSU Bachelor of Sciencein 3.5 years RM80,000 - RM85,000 ~The stated fees are estimation on overall completion of the program. ~ Shah Alam  8/28/2022,
Pharmaceutical In any cases where there are credit exemptions, offered rebates or approval of scholarship 3:54:04 AM
Technology (Honours) applications, there will be considerable reduction in the fees The fees stated here are for
Malaysians or local students enly. Kindly refer to MSU regarding the fees for intemational
students The fees stated here are for Malaysians or local siudents only. Kindly refer to MSU
regarding the fees for international students
uTP Bachelor of Petroleum  Engineering : 4 years  Local Student - Registration Fee (Non-refundable): 1,300.00 (to be paid when you accept Seri 8/28/2022,
Engineering with Science: 3.5 years the offer - for new students only) Total tuition fees (including estimated hostel fee for the Iskandar, 3:22:20 AM
Honatirs Computing: 3.5/4 whole duration of studies): 93,200.00 for Engineering programmes, 81,200.00 for Petroleum  Perak

Figure 618: Viewed History List
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The figure above displays viewed history list. Based on the figure, it can be read that
UTAROGs Bachel or of Copnogramnte @/hich iSloserimseaach( Ho n o
result list of figure 6L1 and viewed the programme as in figur&3ds themost recent
programme the user viewedhe list is arranged based on the search time which

displaying from the latest to the oldest.

@ Malaysia Private University Appli. X @ ‘Bachelor of Computer Science (

& C:/Users/KarWailai/Downloads/Bachelor%200f%20Computer...

B Games’ Pawtoon & Keepuid video dow... - Intern B Mining W Leaming

=  Bachelor of Computer Sci... 1 - 100% + B ®

Bachelor of Computer Science (Honours)
UTAR

Computers are becoming part of our lives, changing virtually everything from the objects around us to
the ways in which we communicate, travel, work, and play. The computer scientist of today will be the
wizards of the future. They shape the future by developing computational techniques, design systems,
and develop solutions to build advance civilization. Computer science has now become a key enabler
for discovery and innovation in many other fields, making it a highly relevant course of study.

The programme aims to prepare graduates who are technically competent in design, development and
implementation of computing systems. Students will be equipped with suitable mathematical
background and solid computing knowledge for analyzing, medeling and evaluating computing
solutions. Student will be trained to possess strong analytical and critical thinking to solve problems by
applying knowledge, principles and skills in Computer Science.

In addition to that, the programme is designed to prepare graduates to possess skills for lifelong
learning, research and career development in the area of ICT which includes skills such as
communication, team, leadership and interpersonal skills and awareness of the social, ethical and legal
responsibilities.

Last but not least, students will be provided with entrepreneurial skill and exposed to real world
challenges to broaden their horizon and career prospects. The programme offers 3 areas of
specialization in Computer Science for students:

(i) Artificial Intelligence Option

(ii) Software Engineering Option

(i) Mobile Application Development Option.

Figure 619: Exported Ae

The figure above presents the exported fi
(Honours) programme. The file is being exported as PDF fanmatl s ave i n t he

device. The exported file ntainingall the programme information.
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i

@ File | C:/Users/KarWailai/Desktop/FYP/404.html

on [ Keepvid video dow... -} Inten [l Mining i L

Figure 620: 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 bodue and thus the backend
system will throw an exception as invalid API request vdluaddition, the error will

be recorded in the database as the figure below.

47 utar https://study utar.edu my/cmputerscience php JRSASINEEE il =00 ‘MoneType object 0 20220905
» emor has no attribute 16:27:25
text’

Figure 621: Error Recorded
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Recommendation System

The recommendation systeaequires users to answer a list of question as figures
sown as followsnd the figures of questionnaire are displayed in Appendix B.

e e N/

READY TO DISCOVER THE SUITABLE COURSE FOR YOU?

Let's get started
— — )

Figure 622: Recommendation Interface

Recommendation Result

Based on your choices, we recommend studying

Accounting and Economic
Business

The relavent programmes are
Bachelor of Accounting
Bachelor of Economics

Bachelor of Finance

Bachelor of Business Administration

Bachelor of Entrepreneurship

Bachelor of Business Administration in Logistic and Supply Chain

Management

Figure 623. Recommended Areas of Studies

The system will determine area of seglbased on the answers in the questionnaire.
Then, suggested areas of studies and the related prognaithrbe shown to users.

Recommendation System Verification

Verification of recommendation system can be done by using decision coverage test of
white box testingThe 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

Ipoh, Perak, Malaysia Agnes
karwailai@ymail.com
+60.123456789 Test Operation - Title

Test Operation - Messgae

Send Message

Figure 624: Enquiry Form

The figure above shows the enquiry fowith filled in messagesAfter sending the
enquiry, the system will receive an email about the enquiry as shown in the figure
below. Then, a successful message wilshewn to the useilhe testing shows the

operation of performing enquiry is running well.

T2, CSMPUAP <karwailai@1utar.my>
Lw karwailai@lutar.my

A message from Agnes

Email: karwailai@ymail.com
Subject: Test Operation - Title

Test Operation - Messgae

Figure 625. Email Received by the System
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6.3 Project Challenges
6.3.1 Resolved Project Challenges

There are several challendesreincreasedhe difficulty tobuild the project, but thas

been resolved:

a. Unable to access the webpageds infor ma
The issue happened whaocessing a website that is requoeaccept cookies
and has to have JavaScript enablBte reason of unable to accessls® @lue
to lack of suitable header while it is renderidggew solutions have been tried
but it was failed. The final solution is tese Selenium library to perform web

scraping.

b. Beautiful Soup 4 library understanding
The study anfamliarisingof a newlibrary dorequire 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 ron background
Thechallenge 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 muthreading to enable the Scheduler run on background.

d. Analysing the HTML DOM structure of each university
Another big project challenge ie 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 univergies is required. Thereforepnsideration othese different
conditions during the data extraction and analysis prdes$o be donéAs a
result, itconsumes lot of time to estimate and validate the correctness of the

algorithm.
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e. Different forms of data presentationinterface
Different universities have different forms of data presentation, such as
displaying the available intake by listing or by a sinljee 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 whenrshang 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. Paginatiaturte 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 tdoe retrived by SeleniunT.he possible solution will be applying

caching and multithreading which will be explained in chapter 7.2.

b. Unable to scrap some information
Thereis some information of some universities is unable to scrap. It may due to
too manykinds or forms of data presentation to display programme information
by a university. Therefore, those information skipped to scrap by the programme
and will displaying AN/ A0 to users. Ho
to the particular programe official webpage is included. Thus, users are able
to read or check the informatiorin 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 universitieso programmes on a
A web application has been developedligplay 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.

i. To perform data collection and data an
Data collection and data analy$iave been done for 10 universities. Algorithms
are coded for both undergraduate and postgraduate programmes. The algorithm

is able to collect and analyse the data onties basis.

iii.  Toimplement a web application that prdes various services related to tertiary

studies
A web application has been developed with several featala®d to tertiary
studies for userhich are:

- Search programme

- View and export programme

- Add, remove and view favourite list

- Add and view viewedhistory 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 legibilityhacel e

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 sileiahs using the

public accessible data for illegal activities and obtaining sensitive data such as personal

information ofpeople[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
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CHAPTER 7: CONCLUSION AND RECOMMENDATION
7.1 Conclusionon Project Achievements

As pursuing tertiary studies is an important and necessary process before working in a
professional field, it is e®ntial to have a platform to access and compare the
information of each universitiéprogramme. However, people have difficulties in
selecting or even looking for a programme as well as requirefett to explore the
information on the InternefThus a platform that can retrieve data from afl
Malaysias privateuniversities on a reatime basis has been proposed to ease the
research process on different websitesuBiyng a web scraping tool and data analysis
techniques, the extracted data willdrealysedo obtain the most relevant information
based on usedmeeds.Then, aalysed datavill be displayed in a proper organisation

in the web applicationTherefore, a greater user experience and better convenience are
achieved by allowing users tosdover and view the required information through a

single web application.

The proposed system has successfully achieved its main functionality whidtuiklto
a web application that able to display information which is obtain by performing data
colleci on and data analysis on Malaysiabs pr

scraping tools.

There are a total of 500 undergraduate programamesaround280 postgraduate
programme®f 10 universities are recorded in the database to ease of the sgardhin
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 programnseobtained by web scraping techngjoin

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 targetedte r si t i e s
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 algoritlorkirsy

properly once peweekregularly. A log record will be recorded if theageany issues.

System users can search programmes by using programme name, level of studies and

location. The system will display a list @levantresults Programme summary will be
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included in each programme in search result. Usersla@nfor 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 applyprogramme by
redirecting the user to the universityos
to display the programme information, a log record will be recorded asligells can

perform enquiry to the system via contact us webpaggddtion, users are able to get
recommendations on area of fields to study. The system can alsoardaiplayhe

favourite list and viewed history list of users.

Nevertheless, there are many improvements can be done to enhance the functional and

nonfunctional feature of the system which will be discudaéet.
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7.2 Recommendation

There are some improvements can be done to further enhance the system.

First of all, the foundation of this proj

web scrapg 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 Mal aysiads private wuniversities. It
Besides, aw 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 implemeat toidentify andunderstand 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 recommeation system can be improved byggesting the area of
studies using the personality characteristic of the user. A set of question can be asked
to detectthe personality of the user. Also, based on the answer, we can determine the
percentage of realistilpvestigative 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. Multithrading 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 program@aehingis a
technique to store data tempdlsaon 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 instantlycanun the search function at the backend, followed by
updating theesult in the cache. The same concept can be applied to view programme

feature.

On the other hand, it is recommended to implenB@D8& which isspecifically for

system administratorB.OS & a collection of business processes whitdgratesvery

business process into 1 system. It allows users to manage the system, executes
125

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

V



CHAPTER7: CONCLUSIONAND RECOMMENDATION

operational objectives and monitor business performaiberefore, it can be
implemented to simplifies jobs of systeadmins. For instance, the BOS can include
showing logs and its message and showing the programme which encounters error,
thus, the developers or admioanview the information statedn a GUI instead of
executing SQL queries on database. Furthermoee,attmin 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 addieti describes the
selected wuniversityo6s v iTheiseanch resuitipage cao n ,
implement a feature of allowing users to download the search results into a PDF file
and save to userso6 devi ce. atedtotheolategtionet h e
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 restilt on real

time and inform that this action will take times at #aene time.
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Appendix A: List of universities scraped

University Ranking

Tayl ords Univ 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

TableA.1: Malaysids Private Universities QS Rankifg]

Two more universities that are not in the QS ranking leenscraped and analysed
to increase the range of univeissiof the web application. The universities &EGi
UniversityandThe Universityof Nottingham Malaysia Campu$he latter institution
is a breignuniversity branchcampusin Malaysia.
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Appendix B: Figures of Testing Result

Testing Result of Web Scraping

Result of Getting UTAR Programme Information

from getProg import get_Prog
get_Prog(“utar", "https://study.utar.edu.my/computer-engineering.php”, @)
{'u

‘name’:

'UTAR',

‘Bachelor of Information Technology\xa®@(Honours) Computer Engineering’,

‘description’: ['Embedded systems consist of "invisible" computer and related peripherals hidden inside a product, which exist
s in almost every aspect in our lives. We use embedded systems in washing machines, cars, factory automation machines, security
alarm systems, smart phones, satellites and etc. Ubiquitous computing and Internet of Things (IoT) are future trend that greatl
y enhances our life, due to the rapid advancement of embedded systems design technology.',

'The programme prepares graduates to be competent in the discipline of Electronic Systems Engineering with Computing, particu
larly driving the information and communication technology (ICT). It emphasis design skills and knowledge that integrates both
hardware and software into a system with application in Programming, Computer Architecture, Embedded System Design and Computin
g, \xa@Digital Signal and Image Processing, Intelligent System and Networking, which supports Information Technology.®,

'The programme is to produce graduates with skills in using sophisticated scftware design tools for designing electronic syst
ems. To break away from the theory-based traditional learning style, we tend to emphasis more on practical design work, to put
theory into practice.'],

"duration’: ['3 years (Full-time)'],

"intake': 'January, May, October’,

‘fee': ['RM45,950 (Malaysian)’, 'RM62,55@ (International)'],

Result of Getting MSU Programme Information

from getProg import get Prog
get_Prog("msu”, "https://msu.edu.my/faculty-health-life-sciences/bachelor-bioinformatics.php”, @)

‘MU,

'Bachelor in Bioinformatics (Hons)',

‘description’: ['Bioinformatics is an area of study which intersects biotechnology and computing science. It applies computer
science and information technology to processing of biological data. This is a field with enormous possibilities in advancing m
edicine, agriculture and other biclogy-related areas. With the support of our lecturers, your analytical and problem-solving sk
ills will be enhanced through collaborative, group-based assessments and projects. Expand your learning horizon by participatin
g in the MSU Global Mobility Programme, which lets you study for one semester or more overseas at MSU’s international partner u
niversities. In your final year, you will undertake an industrial placement to gain real werking experience.'],

‘duration’: [],

“intake': "',

“fee': ['RM4B,000 - RM4S,008",

'*The stated fees are estimation on overall completion of the program. In any cases where there are credit exemptions, offere
d rebates or approval of scholarship applications, there will be considerable reduction in the fees’,

'The fees stated here are for Malaysians or local students only. Kindly refer to MSU regarding the fees for international stu
dents’,

‘The fees stated here are for Malaysians or local students only.',

‘Kindly refer to MSU regarding the fees for international students'],

‘medium’: [],

‘campus’: ['shah Alam'],

‘faculty': 'Faculty Of Health Life Sciences®,

‘career': ['Bioinformatics Research Scientist'],

‘requirement’: ['[Updated 27 July 2@818]'],

‘progStruc’: ['Year One: E-Health and Ethics in Bioinformatics, Cell and Tissue Biology, General Genetics, Bicchemistry',

'Year Two: Molecular Bioclogy, Data Structure and Algorithm, JAVA Programming, Informatics Ecology and Environment',

'Year Three: Sequence and Structure Analysis, Biodiversity, Industrial Training'],

‘admission’: 'https://uww2.msu.edu.my/msu_oav2/',

‘success': 1}

Result of Getting Nottingham University Programme Information

In [2]: from getProg import get_Prog
get_Prog(“nottingham”, “https://wwu.nottingham.edu.my/ugstudy/course/economics-and-international-economics-bsc-hons™, @
out[2]: {‘uni':
*name’:

‘Nottingham',

"Economics and International Economics BSc (Hons)',

‘description’: ['A University of Nettingham Business Schoel BSc (Hons) Economics degree will provide students with & solid gro
unding in macroeconomics, microeconomics, mathematics, and statistics. The School of Economics offers a wide range of optional
modules covering a diverse set of economics topics. Students will have the flexibility to select modules offered by other schoo
1s and departments across the University. In addition, a BSc (Mons) Ecomomics and International Economics degree allows student
5 to specialise in various aspects of internaticnal economics with strong emphasis on both international trade and internationa
1 finance. This degree is ideal for students who would like to obtain a solid understanding of international econmomics in this
increasingly globalised world. Both programmes provide students with a thorough understanding of economic theory and how it is
applied to ‘real world’ situations. Students will be familiar with the key analytical techniques that economists use in practic
e with rigorous training in data analysis, problem solving, report writing, oral presentations and teamwork. Our graduates are
proven to be highly sought after in the job market.’,

'Our Economics degrees are among the few Bachelor of Science in Economics degrees offered in Malaysia.',

'Your individual interests and career aspirations are very important to us, students can build on their specialist modules in
year 2 by taking advanced modules in year 3. These include modules on experimental and behavioural economics, an exciting field
for which the School of Economics is a global leader.”,

"In the final year of your degree, students complete a dissertation mentored by a member of our research team. The dissertati
on empowers students to explore an area of ecenomics in which they are personally interested in giving all students the opportu
nity to use the critical thinking and research skills that they have gained throughout the course.'],

‘duration’: ['Full-time: 3 years', 'Part-time: Not available'],

“intake': "September’,

‘fee': ['Malaysian fee: RM38,40@ per year',

'International fee: RM46,800 per year'],

‘medium’:

*campus’

*faculty' .

‘career': ['At The University of Nottingham Business School we actively seek to develop our students practical skills through
a range of professional development programmes. We have developed industry links to enable students to metwork with top employe

1,
['selangor'],
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Result of Getting SEGi University Programme Information

In [3]: | from getProg import get Prog
get_Prog("segi”, "https://colleges.se

edu. my/subangjaya/course/ba-hons-business-and-marketing-managenent/”, @)

{'uni'; 'SEGi',

‘name’: 'BA (Hons) Business and Marketing Management (3+8)°,

"description’: ['Marketing is an essential part of any business and its discipline is required for enormous success in today’s
modern business environment.’,

‘Understanding the basic and rising needs of an organisation and its target audience is a highly challenging skill; thus plac
ing grest demands for graduates of Business and Marketing like you.®,

"The BA (Hons) in Business and Marketing Management enables you to develop knowledge in understanding and analysing a busines
s within a regional, national end international framework. The degree enhances communication and problem solving skills, often
required in the marketing industry. As gradustes, you’ll be ready to fulfill expectations of the employers with the education a
nd practical skills gained throughout our programme.’],

“duration’: [1,

‘intake': ',

“fee': [

‘mediun': [],
['sEei College Subang Jaya'l,

"career’: ['This degree will prepare you for management positions within advertising and public relations agencies and various

marketing roles. You may also pursue careers in sales promotion, direct marketing, media, digital communications, and other adv
ertising fields.'],
"requirement’: ['UEC with 5 creditsSTPM with Grade € in 2 subjects (for Accounting and Finance, requires Grade C+ in 2 subject

s)a-Level with passes in 2 subjectsMatriculation / Foundation or equivalentsan / AUSWAT with min ATAR 6@Related Skif Level SRela
ted DiplomaMQA-APEL T6',

‘Additional Requirements’,

‘Credit in Maths at SPM / O-Level or equivalent and min CGPA 2.50'],

‘progStruc’: ['Year 1: Essential Study and Employment Skills\n, Introduction to Marketing\n, Introduction to Human Resource Ma
nagement and Talent Development\n, Introduction to Accounting and Finance\n, Introduction to Managing and Leading People\n, Int
roduction to Business Operations and Services\n, Business Economics\n, Business Management\n, English 1°,

‘Vear 2: Personal and Professional Development\n, Quality Management for Organisational Excellence\n, Business Ethics, Respon
sibility and Sustainability\n, Digital Marketing\n, Marketing Management and Metrics\n, Integrated Marketing Communications\n,
English 2\nMalaysian Studies 3 (International students), \nHubungan Etnik (Local students), \nBahasa Melayu Komunikasi 2 (Inter
national students), \nTamadun Islam & Tamadun Asia (Local students), \nStatistics for Managers\n, Managing Information System
\n, Malaysia Society 5.0,

"vear 3: Developing the Reflexive Practitioner\n, Strategic Marketing\n, Psychology of Consumers in a Digital Age\n, Critical
and Emerging Themes in Marketing\n, Branding and Reputation Management\n, Marketing Research in Practice\n, English 3\nDesign T
hinking / Bahasa Kebangsaan A*\n, Community Engagement\nEntrepreneurship\nBusiness Placement (Internship), 'I,

‘admission': "https://university.segi.edu.my/local-student/",

"success': 1}

Result of Getting Sunway University Programme Information

In [4]: from getProg impert get Prog
get_Prog("sunway”, "https://university.sunway.edu.my/soa/ba-filn-production”, @)

{'uni': “sunway’,

‘name’: 'Bachelor of Arts (Honeurs) Digital Film Production’,

"description’: ['The BA (Hons) Digital Film Production expleres the creative and professional aspects of film production inclu
ding short film and documentary, scriptwriting, sound design, acting, transmedia content creation, post-production, entrepreneu
rship and internship with the widest and most value-added applications.\nThe programme aims to produce versatile creative produ
cers who are skilled in audio-visual production and transmedia application across multiple screens to enhance capability and co
mpetency in Malaysia’s growing creative economy. The expertise acquired in this programme will be relevant to a diverse range o
f conventional and new career options within and beyond the current media landscape that has been revolutionised by digital tec
hnology.\nkith our innovative Hands-on Approach to teaching, you will find yourselves completely immersed in your course of stu
dy, surrounded by award-winning faculty and working with up-to-date equipment and facilities. You will also be trained to foste
r critical thinking and communication skills in order to fulfil your full academic potential. Upon completion of the programme,
you would have amassed an impressive portfolio of work, the best of which will be screened at our end-of-year Public Graduation
Showcase.\non successful completion of the programme, the graduates will also be awarded with a degree from Lancaster Universit
y.\xa@They will be auarded two certificates, making them graduates of both Sunway University and Lancaster University.®,

"duration’: ['3 Years (full-time)'],
‘intake': 'March & August',

['Subang Jaya'],

['Audio-visusl producer, Film producer, Film director, Cinematographer, Film editor, Scripturiter’],
‘requirement’: ['STPM: Average C or CGPA 2.8 (Minimum 2 principals)’,

"*A-Level: Minimum 8 points*Points are calculasted based on grades obtained for 2-3 subjects’,
‘Australian Matriculation: ATAR 55°,

‘Canadian Matriculation: 55%°,

‘Monash University Foundation Year: 55%°,

‘Sunway Foundation in Arts: CGPA 2.0°,

‘Sunuay Foundation in Science Technology: CGPA 2.8°,

‘Unified Examination Certificate: Maximum 28 points from 5 subjects (all Grade Bs)',
‘International Baccalaureate: Completed with minimum 24 points (excluding bonus points)’,
‘Sunwav Diploma in Related Field*: CAVG 5@% or CGPA 2.0'1.
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Result of Getting Taylor University Programme Information

from getProg import get_Prog
get_Prog(“taylor”, "https://university.taylors.edu.my/en/study/undergraduate/education/bachelor-education-hons.html”, @)
{'uni': 'Taylor',
"name’: 'BACHELOR OF EDUCATION (HONOURS)®,
‘description’: ['The Bachelor of Education (Hons) programme at Tayler’s University instils sound practical and professional kn
owledge, skills and predispositions of classroom teaching based on a philosophical, theoretical and conceptual understanding of
education.'],
"duration’: ['3-year'],
"intake': ‘JANUARY, MARCH, AUGUST',
“fee': ["Approximate Total Fees (Local Students): RM 89,21@°,
*approximate Total Fees (International Students): USD 26,545'],
‘medium': [1,
‘campus': ['Subang Jaya'].
“faculty': ',
‘career': ['Primary School Teacher',
‘Special Education Needs Teacher®,
‘Educational Institution Administrator’,
‘Educational Researcher’,
*Tutor’,
‘Learning Mentor',
*School Administrater’,
‘academic Librarian’,
‘Consultant’,
*Corporate Trainer'],
‘requirement’: ['SPM / O-Level with Pre-U / Foundation: Pass SPM / O-Level or equivalent with 5 credits for entry with pre-uni
versity / foundation qualification.’,

'SPM / O-Level with Diploma: Pass SPM / O-Level or equivalent with 3 credits for entry with Diploma gualification.’,

**all information is subject to change. The above entry requirements serve as a guideline. Readers are responsible to verify
the information by contacting the university’s Admissions Department.'],

‘progstruc’: ["PRIMARY MAJOR: This component consists of\xaeCommon Core\xaesubjects, which are common modules across a discipl
ine that provides the fundamental knowledge of the discipline., , Common Core, Philosophy and Curriculum Design, Education, Sch

ool and Society, Teaching and Managing Diverse Learners in the Classroom, Learning, Assessment and Feedback, New Pedagogies - D
igital Tools and Resources, The Reflective Practitioner: Teachers Investigate Their Weork, Action Research Project, Academic Rea

Result ofGetting UCSI University Programme Information

In [7]: getProg import get_Prog

Prog(“ucsi”, "https://www.ucsiuniversity.edu.my//programmes/ba-hons-event-and-tourism-management-dual-award-htmi-

zerland”, @)
out[7]:

»
'ucsI,

'BA (Hons) In Event And Tourism Management (A Dual Award With HTMi Switzerland)',

‘description’: ['This three-year degree programme gain the competitive edge in the multi-million ringgit event and tourism ind
ustry. Understand cperational, supervisory and managerial knowledge and skills that are required for modern management of busin
ess industry. This programme covers a wide range of areas from conventions, events to tourism’],

‘duration’: ['3 Years (14 weeks per semester, 7 weeks per short semester)'],

‘intake': 'January, May and September (Kuching Campus only)’,

“fee': ['Local Students: RM 58,726'],

‘medium’: [],

‘campus’: ['Kuching'],

‘faculty': '°

‘career': ['Career opportunities are wide and varied for graduates from this discipline. Students may expect to be employed b
‘Travel Agency Manager',
"Tour Operator’,
‘Cruise Manager’,
"Theme Park Manager®,
'Tourism Project Manager',
'Recreation Manager',
'Event Manager',
"Convention Centre Manager',
'Entertainment Specialist’,
'Banquet Manager'],
‘requirement’: ["\u2@@bFoundation Year: Pass with a minimum CGPA of 2.0°,
"STPM: Pass STPM with Minimum 2 principals (€)',
"\u288bA-Level: Minimum 2 principals (D)',
'\u2@@bUEC: Pass UEC with Minimum 5 credits (B6)',
‘\u2@ebMlational Matriculation: Minimum CGPA of 2.0',
"\uz@@bInternational Baccalaureate (IB): A minimum score of 26 credits from 6 subjects’,
"Canadian Pre-U: Minimum average of 66% in 6 subjects’,
'SAM: Minimum average of 6e¥% in 5 subjects’,
‘Other qualifications deemed eguivalent to STPM/A-Level by Malaysian Government: Minimum overall average of 68%',
‘Diploma (business-related): Minimum CGPA of 2.8°,
‘Other eguivalent qualifications: To be reviewed by the faculty on a case-to-case basis'],
‘progStruc’: ['Year 1: Introduction to Accounting, Fundamentals of Hospitality and Tourism Industry, Introduction to Managemen
t and Organisation Theory, Business Communication, Business Statistics, Customer Service, Cross Cultural Studies, Introduction
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Result of Getting UniKL Programme Information

In [8]: from getProg import get_Prog

get_Prog("unikl”, “https://

.unikl. edu.my//programme/bachelor-of -engineering-technology-hons-in-marine-electrical

-electronic/”
)
out[8]: {'uni': "UnikL',
‘name’: ‘Bachelor of Electrical and Electronics Engineering Technology (Marine) with Honours®,
‘description’: ['Realizing the vast array of the maritime sector that includes electrical and electronics services, UniKL-MIME
T had taken the initiative to develop a programme namely Bachelor of Electrical and Electronics Engineering Technology (Marine)
with Honours - BEEM (formerly known as Bachelor of Engineering Technology (Hons) in Marine Electrical and Electronic) with the
support from industrial experts as specialist. This programme is in tandem with the need of the nation to increasingly liberali
se Marine Electrical and Electronics services that include ship communication, ship navigation, ship control and monitoring sys
tem as well as ship weapons system.’
"Prior to graduation, the students will undergo 3 24-week industrial training attachment at a real workplace. ALL these wide

range of courses are designed to advance both technical knouledge and soft skills in communications, management,\ntechnopreneur
ship ang professionsl practices.’],

‘duration’: ['4 years'

“intake': Jarwary & septenber Only’,
“fee's [1
‘medium*
*campus
“faculty
‘career

['UniKL MIMET'],

: ['Electrical & electronics Engineer (Marine/ Power plant/ instrument)®,
‘Manine elactrical & electronics Tachnical Executive’

'Marine electrical & electronics service and ma)ntehancs‘,

'Electro-technical Officer (ETO)',

'Education - Specialist/ Instructor/ Tutor/ Trainer'],

‘requirement’: [’Local Student refer toi- <a href="hTtps://wa.unikl.edu.ny/programmes/entry-requirenents/#ER_Bachelor” »http
s://uwa.unikl. edu.my/programmes /entry-requirements/#ER_Bachelor</a>

‘International Student refer to:- ca href="https://umn.unikl.edu.ny/adnission/international-students/international-student-en

try-requirement/">https://uim-unikl. edu. ny/adnission/international-students, international-student-entry-requirenent/</a> ],

‘progStruc’: ['Semester 1: Tamadun Islam & Tamadun Asia (TITAS)/ Pengajian Malaysia 3%, Fundamental English, Professional Engl
ish 1, Mathematics 1, Technopreneurship’,

‘Semester 2: Mathematics 2, Mandarin 1/ Arabic 1, Hubungan Etnik/ Bahasa Melayu Komunikasi 2**, Engineering Science, Occupati
onal Safety and Health, Digital Electronics System, Introduction to Programming, Principles of Electrical and Electronics’,

‘Semester 3: Innovation Management, Computer Aided Design (CAD) 20, Study and Implementation of Project, Control Systems, Mat
hematics 3, Ship Technology, Analogue Electronics, Electric Circuits',
‘Semester 4: Network Analysis, Microprocessor, Introduction to Technical Computing, Industrial Automation, Electro-Technigue

Result of Getting UniTEN Programme Information

from getProg import get Prog
get_Prog(“uniten”, "https://wn

uniten. edu.my/progranmes/engineering/bachelor-of-nechanical-engineering-hons/*, @)
{'uni*: 'UniTEN®,

‘name’: 'Bachelor of Mechanical Engineering (Hons) *,

‘description

The Bachelor of Mechanical Engineering (Hons) programme provides a strong base in Mechanical Engineering with
a well-established and balance curriculum that combines both theory and experiments during the four years of study. The curricu
lum consists of a good mix of general courses as uell as core Mechanical Engineering courses. The programme also contains a com
pulsory Industrial Training attachment after semester 6 for a period of not less than 12 ueeks. The idea of this attachment is
to enable you to gain first-hand experience in industry as well as an insight to how theories are put into practice in real eng
ineering situations. This short attachment in industry is beneficial as it provides the intellectual challenge to you especiall
y in the final year and when carrying out your final year project. 148 credit hours of subjects are being taught in 8 semester

5. This Bachelor of Mechanical Engineering (Hons) programme can be completed in 4 years.'],
"duration’: ['4 Vears'],

‘intake': 'Jan, Jun, Sep’,

‘fee': ['Malaysian: RM 18,756 / year',

'International: RM 19,500 / year | USD 4,875 / year']
‘medium’: [],

"campus': ['Putrajaya'l,

faculty': '
‘career’:

['These are popular career choices after graduation for this programme. There are also many other career choices bey

ond engineering, which are proven adaptable by UNITEN students due to holistic personal and professional skills development dur
ing the study.’,

“appliances Engineer, Automotive Engineer, Communication Engineer, Computer Engineer, Construction Engineer, Consulting Engin
eer, Control Engineer, Design Engineer, Instrumentation & Control Engineer, Maintenance Engineer, Manufacturing Engineer, Mecha
tronic Engineer, Medical Engineer, Microelectronics Engineer, Operation Engineer, Power System Engineer, Power Station Enginee
r, Project Engineer, Research & Development Engineer, Signal Processing Engineer, Softuare Engineer, Telecommunications Enginee
r, Test Engineer, Academician.’],

‘requirement’: ['Sijil Tinggi Persekolahan Malaysia (STPM): Pass STPM with a minimum CGPA of 2.8 and at least Grade C for Mat
hematics and any 1 relevant Science Physical and Pass English in SPM Level.’

A-Level: Pass A-Level with credit in Mathematics and 1 Science Physical subject.”,

Result of Getting UTP Programme Information

[18]: from getProg import get_Prog

get_Prog("utp”, "https://wmi.utp.edu.my/Pages/Admission/Undergraduate/Bachelor-of-Mechanical-Engineering-y

th-Honours . aspx”, @)

Bachelor of Mechanical Engineering with Honours®,

*description’: ['Mechanical Engineering is the application of engineering principles to the design, development and manufactur
ing of mechanical devices and systems. ',

The programme stresses on strong foundation in Mathematics, Sciences and Engineering.\xa@ In the first year, student will be
introduced to engineering fundamentals through courses such as Introduction to Material Science, Electrical Power and Machines,
Manufacturing Technology I, Statics, Dynamics and Engineering Drawing.',

“In the second year, students’ engineering knowledge are further developed with courses such as Solid Machanics, Engineering
Materials, Fluid Mechanics and Thermodynamics.\xa@ ",

'In the third year of study, students are exposed to courses such as Hest Transfer, Mechanical Engineering Design and Vibrati
ons. ',

‘In the final year of study, students are required to undertake Computer Aided Engineering, Mechatrenics, Manufacturing Techn
oclogy II, Integrated Design Project and Final Year Project.’,

"In addition to the above courses, students may further develop their engineering knowledge through to one of the Core Specia
lisations as follows:',

Mechanical engineers are normally employed in automotive sector; producing automobiles and its supporting industries, manufa
cturing industries; industrial machines and components. The job involves designing of mechanical components and devices, superv
ising and maintaining the production operation. Mechanical engineers are also in demand in the oil and gas sector and energy re
lated sector.Energy Systems, Advanced Manufacturing, Advanced Materials Engineering, Asset Integrity and Reliability'],

*duration’: ['Engineering : 4 years',

‘Science: 3.5 years',

‘Computing: 3.5/4 years',

‘Menagement: 3.5 years'],

‘intake': ',
“fee': ['Local Student :- \nRegistration Fee (Non-refundable): 1,306.0@ (to be paid when you accept the offer - for new studen
ts only)

\nTotal tuition fees (including estimated hostel fee for the whole duration of studies): 93,200.0@ for Engineering

programmes, 81,200.00 for Petroleum Geoscience, 73,600.00 for Computing programmes, 70,600.90 for Applied Science programme, 6
2,600.80 for Business Management programme’,

International Student :- \nEngineering Programme: RM 120,208.88\nPetroleum Geoscience Programme: RM 106,288.@@\n Information
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RecommendationQuestionnaire

> s Nl

In High School | mainly focused on=™

®Analysing complex situations and coming up with solutions for them
®Creating projects which will have an impact on society

®Solving numerical problems

) *

| identify most with: _—

®Being creative and innovative

®Being critical and analytical

OBeing empathetic and h
sociable I

Next

7 A

Do you aware of economics?
®Yes

@®No 4
.
A )——

Will you start your own business or negotiate business contracts or KEEp shipping and receiving records?
®Yes

®No "
.
_— — k
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Do you have problem sol
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like to work in

Submit
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