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ABSTRACT

The LKC FES Syllabus Management Portal project addresses the challenges
faced by lecturers and staff in the LKC FES Faculty of Engineering and Science
by developing a web-based platform for managing course syllabi. The project
aims to provide a centralized solution for tracking changes in syllabi, ensuring
up-to-date and uniform course materials. The portal offers features such as
creating, reviewing, updating, and auditing syllabi, along with archiving and
restoring options. By implementing a System Log with timestamps, the portal
enables efficient tracking of changes and comparisons between versions. The
project employs the Model-View-Controller (MVC) architecture pattern for

streamlined development and maintenance.

Vi



TABLE OF CONTENTS

TABLE OF CONTENTS

LIST OF TABLES
LIST OF FIGURES

LIST OF SYMBOLS / ABBREVIATIONS
LIST OF APPENDICES

CHAPTER
1 INTRODUCTION

1.1 Introduction
1.1.1 Syllabus Management Portal
1.1.2 System Logs

1.2 Problem Statement
1.2.1 Lack of a centralized platform
1.2.2 Unable to keep track of the changes in the

course syllabus
1.2.3 Unable to track the latest copy of the course
syllabus

1.3  Aim and Objectives

1.4  Proposed Approach

1.5  Scope of Project

1.6 Project Solution
1.6.1 System Architecture Design

2 LITERATURE REVIEW

2.1 Introduction

2.2 Syllabus Management Portal

2.3 Audit log

Vil

Vil
Xi
Xiii
XVi

Xvii

N N N P P -

o N o &~ B~ B~

10
10
10
11

vii



2.3.1 Differences between System Log and Audit
Log

2.4  Existing Sample Application
2.4.1 UTAR Portal
2.4.2 Kuali Curriculum Management
2.4.3 CourseDog
2.4.4 Conclusion

2.5  Comparison of Development Methodology
2.5.1 Rapid Application Development
2.5.2 Agile Development Methodology
2.5.3 DevOps Deployment Methodology
2.5.4 Waterfall Development Methodology
2.5.5 Conclusion

2.6 Learning Site
2.6.1 Laravel.com
2.6.2 Codecademy

3 METHODOLOGY AND WORK PLAN

3.1  Research Methodology
3.1.1 Research Results

3.2 Software Development Methodology

3.3  Project Work Plan
3.3.1 Work Breakdown Structure (WBS)
3.3.2 Gantt Chart

3.4  Tools and Techniques
3.4.1 Visual Studio Code
3.4.2 WAMP Server
3.4.3 MySQL
3.4.4 Laravel
3.4.5 Axure RP
3.4.6 Enterprise Architecture
3.4.7 Git46
3.4.8 JQuery

4 INITIAL PROJECT SPECIFICATION

viii

13
15
15
21
23
25
27
27
28
29
30
32
33
33
34
35
35
36
38
40
40
43
45
45
45
45
45
45
46

46
47

viii



4.1 Functional Requirement 47

4.2 Non-Functional Requirement 49
4.3  Use Case Diagram 50
4.4  Database Design 50
4.4.1 Entity Relationship Diagram (ERD) 51
4.4.2 Data Dictionary 58
45  Use Case Description 67
4.6 Prototype 82
4.6.1 Login Page 82
4.6.2 Home Page 83
4.6.3 Restore function for Staff 84
4.6.4 Archive Function for Staff 84
4.6.5 Create Course Syllabus Page 85
4.6.6 Review Course Syllabus Page 85
4.6.7 Update Course Syllabus Page 86
4.6.8 Audit Log Page 86
4.6.9 Account Detail Page 87
SYSTEM IMPLEMENTATION 88
51  Overview 88
52 Role Distribution 88
5.3  Authentication 89
5.4  Profile Management 92
55  Course Syllabus Management with CRUD
Operation 93
5.6  Audit Log History 98
5.7  Searching Course Syllabus and Audit Record 100
5.8  Export PDF File 101
5.9 Deployment to GitHub 102
5.10 Database Design 103
511 System Deployment 103
5.12 Conclusion 103
TESTING 105
6.1  Overview 105



6.2  Unit Test
6.3 User Acceptance Test
7 CONCLUSION AND RECOMMENDATION

7.1  Contribution of the Application
7.2 Limitations
7.2.1 Automated Calculation Method
7.2.2 Capturing Detailed Audit Log Record
7.2.3 Fixed CRF Template
7.3 Recommendations for Future Work
REFERENCES
APPENDICES

105
114
123
123
123
123
124
124
124
127
130



LIST OF TABLES

Table 2.1 Differences between system log and audit log
Table 2.2 Comparison of features and functionality

Table 2.3 Comparison between development methodologies
Table 4.1 User table

Table 4.2 Courses table

Table 4.3 Audits table

Table 4.4 CourseRows table

Table 4.5 InfoOnPracRows table

Table 4.6 Use Case Description 1 — Login Account

Table 4.7 Use Case Description 2 — Modify Account Details
Table 4.8 Use Case Description 3 — Create Course Syllabus
Table 4.9 Use Case Description 4 - Approve Course Syllabus
Table 4.10 Use Case Description 5 — Review Created Course Syllabus
Table 4.11 Use Case Description 6 — Search Course Syllabus
Table 4.12 Use Case Description 7 — Update Course Syllabus

Table 4.13 Use Case Description 8 — Keep Track the Changes in Course
Syllabus

Table 4.14 Use Case Description 9 - Search Audit Log Records
Table 4.15 Use Case Description 10 — Archive Course Syllabus
Table 4.16 Use case description: Restore Archived Course Syllabus
Table 4.17 Use case description: Export Course Syllabus

Table 5.1 Functionalities with different user roles

Table 5.2 Deployment process to GitHub

Xi

14

26

32

58

64

65

66

66

68

69

70

72

73

74

76

7

79

80

81

82

89

102

Xi



Table 5.3 DirectAdmin Logo

Table 6.1 Unit test - Login Account

Table 6.2 Unit test - Authentication

Table 6.3 Unit test - Create Course Syllabus

Table 6.4 Unit test - Review Created Course Syllabus

Table 6.5 Unit test - Search Function for Course Syllabus and Audit Log
Record

Table 6.6 Unit test - Update Course Syllabus

Table 6.7 Unit test - Keep Track of the Changes in Course Syllabus
Table 6.8 Unit test - Modify Account Details

Table 6.9 Unit test - Export Course Syllabus

Table 6.10 Unit test - Archive and Restore Course Syllabus

Table 6.11 Unit test - Approve Course Syllabus

Table 6.12 User Acceptance Test 1

Table 6.13 User Acceptance Test 2

Xii

103

106

106

108

109

111

111

111

112

112

113

113

116

122

Xii



LIST OF FIGURES

Figure 1.1 Opinion from LKC FES faculty members

Figure 1.2 Result of voting the difficulty faced by faculty members
Figure 1.3 Software development life cycle

Figure 1.4 MVC architecture design

Figure 1.5 System Architecture Design

Figure 2.1 Utar portal login page

Figure 2.2 Home page of UTAR Portal

Figure 2.3 Search function of course syllabus in UTAR Portal
Figure 2.4 List of Programme Structure

Figure 2.5 View of the course syllabus

Figure 2.6 Kuali Curriculum Management Overview

Figure 2.7 Update and edit functions in Kuali

Figure 2.8 Workflow Tracker in Kuali Management Curriculum
Figure 2.9 The interface of CourseDog

Figure 2.10 Create course function in CourseDog

Figure 2.11 Audit trails in CourseDog

Figure 2.12 RAD Model

Figure 2.13 Agile Model

Figure 2.14 DevOps Deployment Methodology

Figure 2.15 Water Development Methodology

Figure 2.16 Guidelines of Laravel.com

Figure 2.17 The environment for users to code

Figure 3.1 Response in Google form

Xiii

16

17

18

19

20

21

22

22

23

24

24

28

29

30

31

33

34

36

Xiii



Figure 3.2 Project Gantt Chart (part 1)
Figure 3.3 Project Gantt Chart (Part 2)
Figure 4.1 Use case diagram

Figure 4.2 Entity Relationship Diagram
Figure 4.3 Login Page

Figure 4.4 Home page

Figure 4.5 Restore function for staff only
Figure 4.6 Archive function for staff only
Figure 4.7 Create course syllabus page.
Figure 4.8 Review course syllabus page
Figure 4.9 Update course syllabus page
Figure 4.10 Audit log page

Figure 4.11 Account details page

Figure 5.1 Login page

Figure 5.2 Failed Login page

Figure 5.3 Authenticated home page for staff
Figure 5.4 Authenticated home page for lecturer
Figure 5.5 Profile page

Figure 5.6 Edit name page

Figure 5.7 Edit email page

Figure 5.8 Edit password page

Figure 5.9 Create course syllabus page
Figure 5.10 Successful message for user action
Figure 5.11 Pending list of course syllabus

Figure 5.12 Main list of the course syllabus

Xiv

43

44

50

56

83

83

84

84

85

85

86

86

87

90

90

91

91

92

92

93

93

93

94

94

94

Xiv



Figure 5.13 Approved list of course syllabus
Figure 5.14 Review page of course syllabus

Figure 5.15 Update Course Syllabus

Figure 5.16 Notification for errors

Figure 5.17 Popup notification for archive function
Figure 5.18 Notification for Archive Action

Figure 5.19 Archive course page

Figure 5.20 Notification for restore action

Figure 5.21 Changes made by Users

Figure 5.22 Audit logs page

Figure 5.23 Search result of the course syllabus
Figure 5.24 Search result of course syllabus part 2
Figure 5.25 Search result for course syllabus part 3
Figure 5.26 Export course syllabus part 1

Figure 5.27 Result of exported course syllabus

XV

95

95

96

96

97

97

98

98

99

99

100

100

100

101

101

XV



XVi

LIST OF SYMBOLS / ABBREVIATIONS

UTAR Universiti Tunku Abdul Rahman
RAD Rapid Application Development
SDLC Software development life cycle

XVi



XVii

LIST OF APPENDICES

Appendix A Research Questionnaire 130

Xvii



CHAPTER 1

INTRODUCTION

1.1 Introduction

This project aims to address the challenges encountered by the lecturer and staff
in LKC FES faculty based on the tracking of the course requirement changes.
This project comprises an analysis of the planning, creation, tools, and methods
necessary for the effective management of the syllabus management portal.
There will also be a thorough discussion on how to implement and use the
syllabus management portal.

1.1.1  Syllabus Management Portal

In today's fast-paced world, managing syllabi can be challenging for educational
institutions, particularly for large programs with numerous courses and
instructors. The primary source of information for students about their courses,
including the goals, expectations for learning, tasks, and grading, is the syllabus.
As we previously discussed, syllabus management is the process of developing,
updating, and maintaining course syllabi. It entails making sure the course
syllabus is current, uniform across courses, and adheres to the norms and
regulations established by the institution. Syllabi maintenance can take a lot of
time and lead to inconsistent syllabus designs, which can be confusing for both
lecturers and staff that utilize the syllabi management to make course changes
and for students.

Educational institutions are increasingly relying on technology to simplify
syllabus management and enhance student contact in order to address these
issues. Syllabus management portals are online platforms that allow faculty
members to create, store, update, and share syllabi. These portals provide a
centralized location for syllabus storage, version control, and analytics. They
will make it simpler for teachers to update curricula and guarantee that every

student has access to the most recent edition.



According to the Bureau of Indian Education (www.bie.edu, n.d.), by enabling
teachers to develop courses, deliver instruction, foster communication and
collaboration among students, assess student success, and provide other learning
resources for support, they claimed that learning management systems help
schools maintain the integrity of their educational programs effectively and
efficiently. Nowadays, the syllabus management portal provides valuable
insights into student engagement and learning outcomes, as well as the faculty
members such as lecturers and officers. The syllabus management portal
eliminates the need for faculty members to manage syllabi manually to store a
centralized location for syllabus storage on multiple devices.

1.1.2  System Logs

System logs offer a priceless window into the status of a complicated system in
both the present and the past (Waters et al., 2004). A system log is a record of
events that occur on a computer system, including changes, messages, and other
valuable information. System logs are essential for system administrators to
monitor and troubleshoot issues that may arise within a computer system. That
being said, a system log helps in managing and maintaining a computer system,
as well as tracking changes in events that occur within a computer system. It
records a timestamp for each event, allowing users to view a chronological
history of system activity. By applying a system log in a computer system, users
can identify the changes made by other users. Additionally, a system log can be
configured to record a specific type of event to monitor suspicious activity and
detect security threats quickly.

1.2 Problem Statement

1.2.1  Lack of a centralized platform

A web portal is a gateway or single access point to resources on the internet. It
can be seen as the hub which connects all the related entities from a single
location (Ramakrishnan, 2010). According to the words mentioned by
Ramakrishnan, a portal serves as a centralized platform to provide a unified and

personalized experience by aggregating content from various sources and
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presenting it in an interface. As a result, a centralized platform is crucial for
centralizing users within a management system to facilitate the tracking of
changes in multiple course syllabi. Based on the survey responses, several
lecturers expressed a preference for a role-based centralized system. In addition,
they have indicated that utilizing a system to manage course syllabus changes
would be simpler than using Microsoft Word or Excel. Hence, it will be better
to perform the changes to the course syllabus with a centralized syllabus

management system.

In your opinion, what suggestion do you have for improving the process of distributing and tracking
changes of the course syllabus?

9 responses

Current process and procedures already good enough. In term of tracking changes, faculty already have an
offline record to capture the changes in course syllabus. All changes reported in university meeting
quarterly. Nevertheless, for continual quality improvement purpose, it is good if UTAR have a platform
where the offline process can be captured systematically via system.

Centralised system that can be given to users based on their roles
NIL
use a system to manage will be easier than using microsoft words/excel.

i) The idea of version control system can be adopted to manage different versions of syllabus
ii) The idea of review system can be adopted to improve the process of updating the syllabus

An online portal that can be integrated with the existing Staff Portal would be good.

to have change control and version control tracking

Figure 1.1 Opinion from LKC FES faculty members

1.2.2  Unable to keep track of the changes in the course syllabus

Keeping track of course requirements can be a difficult task for users such as
the lecturer and staff, particularly when there are changes or updates to the
syllabus or course materials. This might lead to confusion between the users.
Appropriately, it might be inefficient for them to update the distributed syllabi.
Students might suffer in getting the latest information from lecturers since the

latest syllabus has been delayed.



Difficult to keep track of the

o
changes in the syllabus inform.. 3 (42.9%)
Unable to track the latest copy

Unable to manage time
management for the teaching p

Figure 1.2 Result of voting the difficulty faced by faculty members

1.2.3  Unable to track the latest copy of the course syllabus

The difficulty of tracking the latest copy can be trouble for teachers, and
administrators alike. It might be challenging for them to stay up to date with the
latest requirements when multiple courses need to be managed. Lecturers and
administrators will have trouble maintaining consistency in the course materials
if they are not able to keep track of the latest syllabus. There will be wasted time
if people involved spend a lot of time figuring out how to keep track of the latest

syllabus, it will affect other tasks, such as lesson planning, grading, etc.

1.3 Aim and Objectives
e Identify the problems faced by the lecturers and officers based on the
tracking of the course requirement changes.
e Develop a web-based management portal for managing the course
syllabi.

e Evaluate the web-based application by conducting tests.

1.4 Proposed Approach

Due to the difficulty in tracking the latest copy of the course syllabus, a Google
Form survey is necessary to investigate the issue. The survey, titled "Survey of
LKC FES Syllabus Management Portal," will target lecturers and staff members
responsible for managing changes to course materials. The survey will begin
with questions related to the organization and layout of the courses, followed by

inquiries about overall satisfaction with the syllabus. The next section will focus
4



on the challenges encountered while using the course syllabus. Finally,
respondents will be asked to provide suggestions for improving the process of
distributing and tracking changes to the course syllabus.

The focus on the development process will be adopted with the software
development life cycle (SDLC) to achieve clearly defined inputs and outputs

through a step-by-step process.

Software Development Life Cycle

Planning > Analysis > Design
Y
Maintanance <« Tﬁts;grgat?g: < implementation

Figure 1.3 Software development life cycle

1.5 Scope of Project

This project aims to create a user-friendly web-based application for managing
course syllabi. The application functions as a platform accessible through any
internet browser. In this portal, four main functions will involve include creating,
viewing, updating, and auditing logs. These functions are designed to assist
lecturers, administrators, and staff in keeping track of the latest course syllabus.

1. Create a new course syllabus

Users can easily create course syllabi in the portal and share them with others
in course management. The portal will provide a template (CRF template) for
users to insert the course materials. The details of the course syllabus can be

saved and stored in the database.



2. Review the created course syllabus

In this portal, a review function is provided. Whenever users need to revise the
course materials, this portal will display the existing course syllabus that is
stored inside the database. This ensures that users always have access to the

most up-to-date materials.

3. Update the details in the course syllabus

An update function is provided when users want to amend the existing course
syllabus. Once users have done the amendment, the portal will store it inside the

database.

4. Archive and restore the course syllabus

This portal allows user (staff) to archive course syllabi if the course syllabus is
no longer used. In case the user (staff) archives the course syllabus accidentally,
the user (staff) can find the archived course syllabus in the archived course
syllabus list. All the archived course syllabi can be restored by clicking the

restore button.

5. Audit log to keep track of the changes in the course syllabus

This portal features a history function that allows users to keep track of any edits
made to the course materials. This feature provides a useful reference for
tracking changes and ensuring that users have access to the latest version of the
syllabus. When users are willing to compare the changes between the latest and
older course syllabus, the portal will display the record of the latest version
compared to the previous course syllabus. By providing clear and concise
information, this portal eliminates confusion and makes it easier for users to

manage course syllabi.

6. Export the course syllabus

The course syllabus may be exported from our platform using a simple,
convenient approach. This function makes it possible for users to quickly

6



exchange or upload course syllabi, fostering interaction and cooperation
between teachers and students. Syllabi may be quickly and easily converted to
PDF files, making it much easier to communicate and distribute important

instructional material.

1.6 Project Solution

To design a user-friendly interface for this project, HTML will be used as the
foundation language. CSS will then be utilized to enhance the visual aesthetics
of the user interface. For the virtual server, Wamp Server will be implemented,
which is a Windows web development platform that includes an Apache?2 server,
PHP scripting language, and MySQL language database. A code editor, Visual
Studio Code given its powerful developer tooling and enhanced support for web
technologies in order to like HTML, CSS, and JSON. The open-source PHP
web application framework, Laravel will be utilized in this project, which
follows the Model-View-Controller architecture pattern.



Front End

o HTML
* CSS
« Javaseript

|

Back End

Web server

o PHF
o SQL Query o MySQL
s Lavars
(backend
framework)
« WAMP
Server

Figure 1.4 MVC architecture design

To effectively track changes in the course syllabus, the system log should record
the timestamp of each update to facilitate comparison between the latest and
previous versions of the report form (case report form). This can be achieved
through the use of a PHP script that is specifically designed to develop a tracking
function. By comparing the timestamps of the updates, the portal can accurately
determine the changes made to the course syllabus and provide a detailed record

of the modifications.

1.6.1  System Architecture Design

This project applies the Modal-View-Controller architecture pattern which
allows the separation of the concerns of data management, user interface, and
user interaction into distinct layers. According to the figure below provided by

CODE Magazine (n.d.), the MVC architecture pattern ensures that each
8



component of the software can be developed and maintained independently,

resulting in a more efficient development process.

)
-©
Request

Response

VIEW

CONTROLLER <——— ROUTER

MODEL —@

Figure 1.5 System Architecture Design




CHAPTER 2

LITERATURE REVIEW

2.1 Introduction

A thorough grasp of the topics involved in developing a syllabus management
portal requires doing a literature review. A discussion on the key components,
existing sample applications, learning sites, and the reviews on the syllabus
management portal have been conducted in the literature review. The reason for
this review was to gain more understanding of the development of the syllabus

management portal before proceeding to the development phase.

2.2 Syllabus Management Portal

A syllabus management system facilitates the growth, supervision, and
exchange of academics' knowledge management practices (Chelvarayan et al.,
2011) According to Chelvarayan, a syllabus management system facilitates the
development and administration of course syllabi and offers academics a
centralized platform for information sharing and collaboration. A unified
platform for academics to share knowledge and work together on course
materials brings the advantages of a syllabus management portal. This platform
supports the creation of best practices for building a culture of knowledge
sharing. By collaborating on syllabi, academics are able to learn from one
another as well as the development of teaching methods.

In addition, the ability to create and maintain course syllabi is one of the main
key components of using a syllabus management platform more easily. The
development of a syllabus is an essential part of course design. The goals of the
course, the subjects that will be taught, and the assignment information are all
laid out in the syllabus. Students could find it difficult to comprehend the course
materials without a well-designed syllabus. As the scope of this project, the
platform can provide templates for syllabus creation, which ensures the

important components are all included.
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By enabling academics to examine and contrast the syllabi of various courses
and institutions, a syllabus management site may also aid in bettering course
preparation. These key components ensure the course content is up-to-date and
provide academics with approaches to course design. The addition of an audit
log will further enhance the benefits when reviewing the changes to the course
syllabus. Furthermore, the process of updating and amending syllabi may be
automated, templates for creating syllabi can be provided, and syllabi can be

easily customized to suit the requirements of each course.

2.3 Audit log

The audit logs are records that often grade a series of actions or a single activity
(Software Reviews, Opinions, and Tips - DNSstuff, 2020). Apart from the
statement mentioned by Software Reviews, an audit log can be used to track
changes in the activities of the event logs. For example, changes to syllabi and
course materials can be recorded in the event log by adding an audit log to a
syllabus management portal. Hence, academics can have greater visibility into
changes made to syllabi and course materials and ensure that any revisions or

updates are made in a timely and accurate manner.

Several security-related goals, such as individual responsibility, event
reconstruction, intrusion detection, and problem analysis, can be achieved with
the use of audit trails (Nist.gov, 2020). Audit logs benefit organizations,
particularly in the realm of security. By recording user actions, audit logs can
determine who carried out a certain action, when it was carried out, and what
modifications were made. Investigating events, locating malicious activity, and

enforcing security regulations are all possible using this data.
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According to Waters, a number of characteristics of a secure audit log identified

the important properties of a secure audit log.

TAMPER RESISTANCE

A secure audit log must be impenetrable to tampering; it must ensure that only
the log's creator can add legitimate entries and that they cannot be changed once

they are added, they cannot be changed.

VERIFIABILITY

A secure audit log must also be verified, making it feasible to confirm that all

of the entries are accurate and unedited.

DATA ACCESS CONTROL AND SEARCHABILITY

An audit log's data must be encrypted since it can include sensitive information.

An audit log is critical for ensuring the integrity and reliability of the log. The
accuracy and use of the log may be jeopardized if tamper-resistant safeguards
were not in place since it was conceivable for unauthorized users to make false
entries or edit existing entries. Strong encryption must be used to secure the log,
preventing unauthorized users from seeing or altering it and ensuring only
authorized users can view or modify it. Additionally, only a selected group of
individuals with the legitimate need to view or modify it.

Another crucial need for a safe audit log is verifiability. It is feasible to verify
that all entries in the audit log are present and unaltered by using a verifiable
audit log. This is critical to ensure that the log is trustworthy and can be relied

upon to accurately reflect system activities.

Other crucial factors for a safe audit log include data access restriction and
searchability. An audit log’s content must be encrypted to prevent unauthorized

access since the information contained inside it may be sensitive. The log should

12



only be accessible to a small number of people who have the legitimate need to
view or alter it. The record should also be searchable to make it simpler to locate

and examine particular occurrences or actions.

2.3.1 Differences between System Log and Audit Log
There might be some differences between the audit log and the system log. Since
both of them are used to keep a record, however, there are slight differences and

differences in objectives.

Category Security Audit Log System Log

Objective Records security-related Records information that
information that can be used may indicate a problem with
to re-establish a series of the system (for example,
events (such as failed login  database read errors and

attempts or transaction rollbacks).
beginnings).
Audience Auditors System administrators
Flexibility of Use You can enable and disable The system log is required
the security audit log as on an ongoing basis. You do

needed. You are not required not turn off the system log.
to audit your system daily.

For example, you may

enable the security audit log

before a planned audit and

disable it in between

examinations.
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Log Availability Audit logs are local logs that System logs are classified as
are kept on each application either local or central. On
server. However, unlike the each application server, local
system log, audit logs are logs are kept. These files are
kept daily and must be circular, which means they
archived or deleted are rewritten from the
manually. You may now beginning once they are full.
refer to logs from prior days, These logs have restricted
and the period for available sizes and are only available
logs has been extended. for a limited time.

You can keep a central log.
However, the central log is
not totally platform agnostic
at the moment. It can
currently only be
maintained on a UNIX
platform. The primary log is
not stored forever either.
Handling of  Sensitive Contains personal It contains no personal
Data information that may be information.
subject to data protection
laws. Before you activate the
security audit log, you must
pay particular attention to
data protection rules.

Table 2.1 Differences between system log and audit log

A syllabus management portal’s audit log is made to concentrate on security-
related actions and events, such as access control settings, failed login attempts,
and updates to course syllabi. The main objective of the audit log is to document
and keep track of the specific changed content. This information is significant

for investigating security incidents, monitoring compliance, and detecting

14



anomalies. On the other hand, system logs in a syllabus management portal will
more focus on the technical events and activities related to the system. For
example, resource usage, system errors, or software updates are the primary
purpose of the system logs. It is to record the technical information related to
the system’s performance and errors, including the failures and problems that

need to be fixed by IT professionals and system administrators.

When it comes to tracking changes in a syllabus management portal, an audit
log is more appropriate than a system log. This is due to the audit log offering a
thorough record of all syllabus modifications, including who changed them and
when. This data is crucial for monitoring and maintaining the integrity of course
syllabi, which is essential for ensuring academic quality and compliance with
regulations. Hence, an audit log is more suitable to develop in a syllabus

management portal.

2.4 Existing Sample Application

The review of the existing sample application of the syllabus management portal
aims to highlight the distinctions between the open-source syllabus management
portal and the one now in use in UTAR LKC FES Faculty.

24.1 UTAR Portal

The UTAR portal acts as a centralized web-based platform that allows UTAR
students, teachers, staff, and other stakeholders access to a range of online
services and information. This portal typically requires login credentials, once
logged in, users can access a number of features and functionalities depending
on their roles and permissions. UTAR portal includes some common features
such as online submission, administrative services, announcements, news,

library, resources, etc.
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A UTAR portal is offered in order to view the academic details. Users will first

login to the portal with the login ID and password.

UT;R UNIVERSITI TUNKU ABDUL RAHMAN
o s e Wholly owned by UTAR Education Foundation (20020 W g Zo %7,42 pm

MTARF il Related Links

Login ID sugumaran

Stcent D) = Alumni Portal

Password d Leaming Environment &

\/ I'm not a robot

F o PRITTA

SIGN IN |

Figure 2.1 Utar portal login page
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Once users successfully log in to the page, the portal will show the functions

will different dropdown tables. When users click on the program structure

button, the portal will redirect to the review of the program structure page.

a/l N v (03079) utar.edu.my

Thursday, April 06, 2023

Expand AT Coliapze &
Highlight » . Course
: | Application for Hybrid Mode
: | Centre for Healthy Minds and Wellbeing
¢ | Academic Calendar

: | Programmye Structure

: | Programme’s Objectives

Examination » Guideline

Information Gateway »

£ Announcement show all

Counseliing and Guidance & oo
Services by the Tranee DSA-
Counselior in UTAR Sungai Long

Campus

Oniine Traiing Programme gy 061042023 by
(February - April 2023) DS.

Access link on Centre for &
Healthy Minds and Welibeing for
UTAR Students and Staff.

DSSC-SL April Free Physical Q

Re: Change In the Aprl 2023 gy
Professional Examination
(Bachelor of Nursing (Honours))

UTAR New Vilage Exhibtion: g 06042023 by
The Story of New Vilagessz@ 0SS
SRIER: MRS

Figure 2.2 Home page of UTAR Portal
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Users are allowed to search the course syllabus by selecting the degree level,
faculty, and program/ stream/ group. The result will be shown once users click

on the show structure button.

a/l Nallusamy (03079) utar.edu.my Thursday, April 06, 2023

Programme Structure Guide

Degree Level :

Bachelor v
Faculty; KCFES v
Programme/Stream/Group : SE v

Show Structure

No Structure Code Full / Part Time Total Credit Description
1 UESE100501 Full Time 120.0 SE May 2010 Intake
2 UESE110101 Full Time 120.0 SE Jan 2011 Intake
3 UESE110102 Full Time 1200 SE CS For 1005233 Matthew Goh Wee Hien
4 UESE110501 Full Time 120.0 SE May 2011 Intake
5 UESE110502 Full Time 120.0 SE CL For 0905286 Lok Guang-Ming
6 UESE111001 Full Time 120.0 SE Oct 2011 Intake
7 UESE120101 Full Time 1200 SE Jan 2012 Intake
8 UESE1201012 Full Time 1200 Tan Yew Hock
9 UESE120102 Full Time 120.0 SE 3E For 0902536 Lo Wei Lun
10 UESE120501 Full Time 120.0 SE May 2012 Intake
11 UESE121001 Full Time 1200 SE Oct 2012 Intake
12 UESE121002 Full Time 1200 SE Oct 2010 Intake for 1207120, 1207583, 1207679
13 UESE130101 Full Time 1200 SE Jan 2013 Intake
14 UESE130102 Full Time 120.0 SE Jan 2013 Intake for 1300632, 1300875
15 UESE130501 Full Time 120.0 SE May 2013 Intake
16 UESE130502 Full Time 1200 SE ME For 1201544 Ng Chong Zih
17 UESE130503 Full Time 1200 Exemption for MPW2133, MPW2153
18 UESE131001 Full Time 1200 SE Oct 2013 Intake

19 UESE140101 Full Time 1200 SE Jan 2014 Intake

Figure 2.3 Search function of course syllabus in UTAR Portal
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A view of the program structure is displayed once users select the specific

program structure.

LEE KONG CHIAN FACULTY OF ENGINEERING AND SCIENCE
BACHELOR OF SCIENCE (HONOURS) SOFTWARE ENGINEERING - UESE230101

Year 1 Trimester 1 Year 1 Trimester 2 Year 1 Trimester 3

LANGXX0X3 NATIONAL LANGUAGE /
OTHER LANGUAGE

Compuisory 3.0

MPU32193  ENGLISH FOR
PROFESSIONAL

COMMUNICATIONS

Compulsory 3.0

UECM1633  PROBABILITY AND
STATISTICS FOR

COMPUTING

PROGRAMMING AND
PROBLEM SOLVING

Core 30

UVECS1104 Core 40

UECS1413  DATABASE SYSTEM

FUNDAMENTALS

&

Core 30

Total Credit Hours  16.0

LANGXX0X3 ELECTIVE GROUP - Choose 1 Course(s)
MPU32013 - BAHASA KEBANGSAAN A

For Malaysian only, without SPM-BM credit

UALB1003 - INTRODUCTION TO GERMAN LANGUAGE
*** IF EXEMPTED FROM MPU32013

UALF1003 - INTRODUCTION TO FRENCH

*** |F EXEMPTED FROM MPU32013

UALJ2013 - INTRODUCTION TO JAPANESE

*** IF EXEMPTED FROM MPU32013

UALMT003 - INTRODUCTION TO TAMIL LANGUAGE
** |F EXEMPTED FROM MPU32013

UALT1003 - INTRODUCTION TO THAI LANGUAGE

*** IF EXEMPTED FROM MPU32013

UJLL1073 - COMMUNICATIVE TAMIL FOR HEALTH SCIENCES
*** IF EXEMPTED FROM MPU32013

UJLL1093 - INTRODUCTION TO KOREAN

*** IF EXEMPTED FROM MPU32013

PROGRAMME STRUCTURE GUIDE

Year 1

MPU31X3  MPU1 Compuisory 3.0
MPU34XX2 CO-CURRICULUM Compuisory 2.0
SEE04 GENERAL ELECTIVE Elective 30
UECS1144 OBJECT-ORIENTED Core 40
APPLICATION
DEVELOPMENT
UECS1313 SOFTWARE AND Core 30
REQUIREMENTS
UEEN2013 TCPAP NETWORK Core 30
FUNDAMENTALS

Total Credit Hours  18.0

MPU31X3 ELECTIVE GROUP - Choose 1 Course(s)
MPU3153 - PENGHAYATAN ETIKA DAN PERADABAN (FOR
LOCAL STUDENTS)

(FOR LOCAL STUDENTS)

MPU3193 - PHILOSOPHY AND CURRENT ISSUES (FOR
INTERNATIONAL STUDENTS)

(FOR INTERNATIONAL STUDENTS)

MPU34XX2 ELECTIVE GROUP - Choose 1 Course(s)
MPU34012 - SOCIAL ENTREPRENEURSHIP PROJECT
MPU34022 - ARTS AND CULTURAL PERFORMANCE
MPU34032 - COMMUNITY PROJECT

MPU34042 - LANGUAGE. CULTURE AND SOCIAL STUDY
ABROAD

MPU34052 - TEAM WORK AND COLLABORATIVE PROJECT
MPU34062 - STUDY SOFT SKILLS AND/OR LIFE SKILLS
ABROAD

MPU34072 - ART, CRAFT, AND DESIGN

MPU34092 - MUSIC PERFORMANCE

MPU34102 - MANAGING PERSONAL FINANCE

MPU34112 - WORK ETHICS AND EQ

MPU34132 - MANAGEMENT OF SPORTS ACTIMITY
MPU34142 - CRITICAL THINKING, CREATIVE THINKING AND
PROBLEM SOLVING

MPU34152 - LEADERSHIP AND TEAMBUILDING

MPU34162 - BUSINESS PLAN WRITING & PREPARATION
MPU34172 - INTEGRITY AND ANTI-CORRUPTION

MPU3XX3  MPU1 Compulsory 30

SEE04 GENERAL ELECTIVE Elective 6.0

Total Credit Hours 9.0

MPU3XX3 ELECTIVE GROUP - Choose 1 Course(s)
MPU3143 - BAHASA MELAYU KOMUNIKASI 2

(FOR INTERNATIONAL STUDENTS)

MPU3183 - FALSAFAH DAN ISU SEMASA

(FOR LOCAL STUDENTS)

SEE04 ELECTIVE GROUP - Choose 2 Course(s)

UALE1083 - BASIC PROFESSIONAL WRITING

UALL 1063 - ORAL COMMUNICATION AND INTERPERSONAL
SKILLS

UALL3033 - PUBLIC SPEAKING AND ORAL PRESENTATION
UBMM1013 - MANAGEMENT PRINCIPLES

UECM2243 - DATA ANALYSIS FOR BUSINESS INTELLIGENCE
UECS1103 - EXPERIENTIAL RESEARCH SKILLS

UECS2133 - DIGITAL ECONOMY

UECS2233 - ELECTRONIC COMMERCE

UEMH4283 - AUTOMATION IN THE 4TH INDUSTRIAL
REVOLUTION

LJG52033 - CROSS-CULTURAL INTERACTIVE
‘COMMUNICATION

UJMG1003 - CREATIVE THINKING AND IDEA GENERATION
UJMG1153 - COMMUNICATION IN INTERPERSONAL
RELATIONSHIPS

UKFF2143 - PERSONAL FINANCIAL PLANNING AND
INVESTMENT

UKMB1013 - PRINCIPLES OF INTERNATIONAL BUSINESS
UKMM1043 . BASIC ECONOMICS. ACCOUNTING AND
MANAGEMENT

UKTC1013 - CROSS CULTURAL MANAGEMENT

UKTR3013 - PROPERTY MARKET ANALYSIS

ULUE1003 - CONFUCIANISM AND MODERN SOCIETY
UURS1003 - EXPERIENTIAL RESEARCH SKILLS (ERS)

Figure 2.4 List of Programme Structure
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Users are allowed to view the details of the course syllabus. However, users
are not allowed to edit the details of the course syllabus, meaning that users
are unable to track the latest copy of the course syllabus and they will not
notice the changes of the course syllabus. It is hard to keep track of the
changes in each course syllabus.

»

8 oo
Welcome To Acrobat B

(I Reorder pages

 Rotate pages
" Delete pages

3 Splita POF

% Requeste-signatures

Figure 2.5 View of the course syllabus
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2.4.2  Kuali Curriculum Management

Kuali Curriculum Management is a software system designed to assist
educational institutions in managing their own curricula. Kuali Curriculum
Management offers a variant of features and functionality in order to help

manage its curriculum. The features of Kuali Curriculum Management included:

e Curriculum creation

e Course and program catalog management
e Course and program assessment

e Curriculum mapping

e Reporting and analysis

e Integration with other systems

e Audit trail for tracking changes

Kuali Curriculum Management allows the user to manage their course syllabi
most simply. All basic features are provided in order to assist the management

of the course syllabi.
Dk = (o) 4VIOONE, 1huOct5 127233

x 3% GoToWebinar % [K Kuali CM | Courses Search x K Kuali CM | Reports x Sean

https://demou.kuali.co/cm/#/course -] moO®P

enbb@gm... K Kuali - Agent ol York - Basecamp [ Sean Private [ Kuali CM Customer |.. K FreshDesk: Helpdesk » [ Other Bookmarks

CurriculumManagement 222 ® @ A

Q + New Course
Code Title Description CreatedOn  Status
Search Results:
Croatian
ENG788 09/12/17 Active
Literature Next
1-300f 1378
Shakespeare's
ENG344 o 06/20/17 Active Tags:
Later plays
these plays po
akttato Ageneral introduction to plan
ntrodu
BIOL3340 biology. Topics in 05/23/16 Active
Plant Biology
diversity, plant structu
Filters:
Independent study in which a Acth
@ Active
Honors Directed student, under the supervision of a
49: 10/06/15 Active g
AMLIZ Study faculty member, conducts research 3 Retired
o Inactive
Department
College or Faculty
Social Media
CSE451 R 09/30/15 Active

Application Design

Figure 2.6 Kuali Curriculum Management Overview
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© 5 weama  OMDemo 001 % (13 Kamh €M X1 ok g x )

L T P —————— an °& o

@ Actionist ) Joel

Catalog
rch ite 1 New Catalogs Item

© Generating PDF

System Settings
Y - Title Actions

Goto public catalog 2018 Catalog DEdit @ Delete & Download

Figure 2.7 Update and edit functions in Kuali

& Chrome File Edit View History Bookmarks People Window Help M0 Q © % % [LJ &) 100X @@ ThuOct5 12:27:39PM SeanWarren Q @

® @ 1 approval Request - swarren: x [ Kuali CM | Courses Edit x GoTowebinar % M3 Kuali Workflow % I Kuali CM | Courses Search ~ x Sean

ar BB mo@P  ©

€« C' @ Secure https://demou.kuali.co/cm/#/courses/edit/59t

87125ecf920100e

i Apps M swarren@kualico ™M seanwarrenbb@gm... K Kuali - Agent ol York - Basecamp [ Sean Private

kuali CurriculumMan

Kuall CM Customer L. K FreshDesk: Helpdesk » [ Other Bookmarks

{3 InWorkflow | Winter 2022

ENG 344 (acc34s) | Shakespeare's Later plays

Requisites Edit Mode

LEAVE EDIT MODE
Prerequisites

Admitted to Changes
A | v Completed - '
Completed or « Subject Code %
Concurrently erkoted
Earned « Course Alias... %

Free form text
Met conditions for selected rule sets

St amiied o &= Table of Contents

Not completed

Not completed nor concurrently enrolledin & (3) &

Not earned Proposal Information

Not taken Term

Not taken nor concurrently enrolied in Governance

Obtained

Permisalon of Literature of Southwest NA - @ Course Information

Placement in Credits

Students in selected groups must Activities

Students in selected programs must s otree
Core  Taken

Requisites
o Taken or concurrently enrolied in PR e .
s : -

Dependencies

Figure 2.8 Workflow Tracker in Kuali Management Curriculum
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243 CourseDog

For higher education institutions, CourseDog is a comprehensive academic
operation platform that optimizes and streamlines the scheduling and
management of courses and classes. It provides a full range of tools and features
to streamline the difficult course scheduling process and raise the efficacy and

efficiency of academic operations.

The features of CourseDog include:

e Automated course scheduling

e Demand-driven course and class creation
e Resource management

e Analytics and Reporting

e Integration with other systems

e Tools for optimizing course scheduling

e Streamlining of academic operation

. . . ses
= d Coursedog University HELPCENTER @ 3 & v
Curriculum Forms -+ AoDFORM = furer
Management
XT >
A Home
@ courses
T e—— New Course New Course ben@psdemo.com 03/10/2022  Yes Course Workflow*
New Program* New Program zach@pdemo.com 03/07/2022 Yes Program Workflow
S campus
2022 Program Review New Program zach@pdemo.com 02/25/2022 No Quick - Demo Cleanup
@ CourseSets Review
2) Proposals New Course SMB New Course remi@demo.com 02/11/2022  No New Course Workflow SMB
B Onfts Large 4-Year - New Academic Program New Program derek@psdemo.com 02/03/2022  Yes Large 4 year - New Major
Input Form Workflow
B Forms X Quick Program Edit Edit Program derek@psdemo.com 02/03/2022  Yes Quick - Demo Cleanup
E Workflows Quick Program Add New Program maggie@psdemo.com  02/02/2022  Yes Quick - Demo Cleanup
- Quick Course Edit Edit Course anthony@psdemo.com  01/31/2022 Yes Quick - Demo Cleanup
= Agendas
Quick Course Delete Delete Course derek@psdemo.com 01/29/2022 No Quick - Demo Cleanup
Quick Pmﬁmm Delete Delete Prncm_m derek@psdemo.com 01/29/2022 Yes O&rk - Demo C(c\‘mﬂ

Figure 2.9 The interface of CourseDog
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In CourseDog, users are allowed to undergo the CRUD operation will includes
the create, read, update, and delete functions to improve the efficiency of

managing the course syllabi and academic institutions.

= d Coursedog University HELPCENTER @ 3 & v
Question Bank € BACKTOALLFORMS [Ny B rorserTings [PEDUEN © Preview @) Published W
ELDS = )
-
NeW Course (All roles allowed; Course Workflow*
E TEM 5 ~> =
=
@ Content o + e
:
Course Title Textbook Required
What is the title of your cous
7 0 7 0

Grade Mode Status

Figure 2.10 Create course function in CourseDog

The thorough audit trail allows users to see details about any change made so
users will no longer have to dig through old emails or stacks of papers to figure
out when and why something was updated.

dog University FELP CENTER

ACTIONS ACTIVITY

@ Requisites

SIMPLEREQUISITES ~ ADVANCEDREQUISITES ~ FREE FORM REQUISITES
Yes
BIO152 Pre-Requisites ‘Shown in catalog. v
Ye:
@ Dependencies 160152
Courses
BIO152 s a completion requirement for LA-ELEC
« BIO152 - Introduction to Quantitative Modeling in Biology (Advanced)
« BIO188 - Fundamentals of Physiology
BIO152is a requirement for SCI-ELEC
« BIO1 cology and Conservatic
. Click Enter to cor

y in Human Cancer: Etiology and Treatment

Figure 2.11 Audit trails in CourseDog
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2.4.4  Conclusion

Features UTAR Portal Kuali Curriculum CourseDog
Management

Student Yes Yes No

Information

System

Online Yes No Yes

Learning

Management

System

Administrative = Yes Yes Yes

Services

Announcement = Yes No Yes

and News

Communication Yes No Yes

and

Collaboration

Tools

Course syllabus No Yes Yes
creation

Course syllabus Yes Yes Yes
review

Online Yes Yes Yes
submission

Course and No Yes Yes
Program

Management

Course No Yes Yes
Syllabus

Mapping



Course Yes Yes Yes

Syllabus Search

Function

Integration No Yes Yes
with Other

Systems

Audit Trail No Yes Yes

Table 2.2 Comparison of features and functionality

Based on the features listed in the table, while all three systems offer various
features, Kuali Curriculum Management and CourseDog offer more thorough
capabilities for managing the curriculum, including creating, reviewing, and
mapping syllabi as well as integrating them with other systems and the audit
trail capability.

By comparing the features offered by this three-management portal, a few
numbers of features need to be implemented in the syllabus management portal.
A CRUD operation (create, read, update, and delete) is essential to a syllabus
management portal. By creating course syllabi within the management portal,
faculty or other authorized users can access and arrange the course material such
as the objectives, assessments, and other pertinent. This promotes the accuracy
and uniformity of course syllabi and aids in the administration and planning of
the curriculum. The review feature ensures compliance with institutional
policies, curriculum standards, and accreditation requirements. Hence,
maintaining quality control and consistency in course offerings is secure.
Course syllabi may need to be updated periodically to reflect the changes in
course content. The ability to update the syllabi within the management portal
ensures the most current and accurate information is available to faculty. If the
course syllabi are outdated or obsolete course syllabi from the system, a deletion

feature is needed to remove the irrelevant course syllabi.
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Apart from the CRUD operation, a search functionality serves as a supporting
tool that enables users to access specific course syllabi in a shortened period.
Faculty, administrators, and other users can save time and effort by efficiently
retrieving and referencing syllabi thanks to this. Last but not least, an audit trail.
It keeps track of all changes made to course syllabi, including when the changes
were made and what changes were made. This offers a clear record of all
changes and aids in accountability, compliance, and problem-solving if there
are any problems or disagreements with syllabus revisions. Without the audit
trail feature, it becomes challenging to track and identify the changes to course
syllabi, leading to potential confusion or misunderstanding, or even difficulty in

resolving disputes.

2.5 Comparison of Development Methodology

An information system's development process is organized, scheduled, and
managed using a software development methodology (Davu, 2015). There are
many types of software methodology such as the following methodologies,
Rapid Application Development (RAD), Agile development methodology,
DevOps deployment methodology, and the Waterfall development method.
These methodologies were evaluated based on their characteristics and the

comparison between each methodology.

2.5.1 Rapid Application Development

In situations of relatively low cost, rapid application methodology enables the
quick creation of information systems from the design phase to completion
(Anon., n.d.). RAD is a software development process that puts a high emphasis
on cooperation between developers, business stakeholders, and end users while

focusing on swiftly and iteratively developing software applications.

27



Analysis and Design

Planning _ = r—— Closing

Implementation

Figure 2.12 RAD Model

The requirements planning, user analysis and design, implementation, and
closing phases make up the four stages of the rapid application development
methodology. Up until the user certifies that the product satisfies all criteria, the
user analysis and design phases and implementation phases are repeated. Rapid
application development succeeds with a well-defined business aim, and a
specified user group, and is not computationally demanding. Time-sensitive
small to medium-sized projects benefit the most from Rapid Application
Development. However, highly skilled developers are required as an essential
in a condensed development timeline that requires approval after each

construction phase.

2.5.2  Agile Development Methodology

Iterative improvement and opportunistic development procedures are the
foundation of agile methods, which are a subset of iterative and evolutionary
methods (Laurie, 2007). A technique for agile development aids in lowering the
risk associated with mistakes, overruns in the budget, and changing customer
demands. Agile development approaches are used by teams as they create the

software in small increments of new functionality.
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Figure 2.13 Agile Model

Agile software development’s key benefit enables iterative software releases.
By enabling teams to find and fix problems quickly and establish expectations
early on, iterative releases boost productivity. However, this development
method only relies on real-time communication; it requires time commitment
because developers must finish each feature inside each iteration for user

approval.

2.5.3  DevOps Deployment Methodology

In order to increase efficiency, the DevOps deployment technique aims to
integrate development, quality assurance, and operations into one continuous
set of tasks (Battina, Sindhu, and Sr, n.d.). This approach entails a series of steps
that support preserving an organizational culture. This approach puts a lot of
emphasis on organizational change, which enhances communication between
the departments in charge of different development life cycle phases of the
development life cycle.
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code deploy

release plan

operate
build \j :
test monitor
Dev Ops

Figure 2.14 DevOps Deployment Methodology

DevOps aids in accelerating the delivery of new features and bug fixes by
automating the software development process (M, 2022). Said DevOps provides
automated testing and continuous deployment to improve the quality of software
quality by making it simpler to find and solve bugs before they have an impact
on production. However, some disadvantages exist such as some customers or
industries oppose the continuous updates to their systems because different
departments work in various settings, therefore output might be impacted by

difficulties that go undiscovered.

2.5.4  Waterfall Development Methodology

A waterfall model consists of several successive stages that flow downward in
a waterfall-like fashion. Although these stages might differ, they frequently
comprise stages like requirements analysis, program design, coding, testing, and
operations (Zhang et al., 2010). The waterfall development methodology is a
traditional software development approach that follows a linear and sequential
process with distinct phases. Each phase must be completed before moving to
the next phase. It is frequently used in a project when needs are specified, stable,
and where modifications are anticipated to be few. It places a significant focus
on documenting and preparing in advance. The drawbacks of this approach

include its limits in terms of adjusting to shifting needs, the possibility for
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lengthy development cycles, and potential delays in addressing difficulties that

emerge later in the project.

Requirements _w

Design 4\

Implementation w

Verification j

Maintenance

Figure 2.15 Water Development Methodology
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255 Conclusion

Feature Rapid Agile DevOps Waterfall
Application | Development | Development | Development
Development | methodology | Methodology | Methodology

Flexibility High High High Low

Cost Moderate Moderate High Low

Risk Factor | Moderate Moderate Moderate High

Simplicity High High High Low

Development | Short Short Short Long

Time

Expertise Moderate High High Low

Required

Phase High High High Low

Containment

of Error

Success and | Moderate High High Low

Failure Ratio

Client High High High Low

Interaction

Time Moderate Moderate High Low

Required

Resource Moderate Moderate High Low

Required

Table 2.3 Comparison between development methodologies

Based on the comparison table between the four development methodologies,

Rapid application is preferable to the development of a syllabus management

portal. By rapidly creating prototypes and refining them in response to user

feedback and requirements, RAD enables you to produce a working solution

without delay. This is especially useful for projects requiring a lot of user

involvement and customization,

like a syllabus administration portal.
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Additionally, RAD gives you the ability to control faults throughout each stage
of development, lowering your total risk. The focus of RAD on ongoing
customer input and engagement guarantees that the finished result satisfies the

needs and expectations of the client and end-users.

2.6 Learning Site

Several existing programming learning sites are essential to develop the
functionality of a syllabus management portal. The chosen online learning
platform for programming will assist with a wide range of topics and give access
to a community of students and instructors who can aid and direction during the

learning process.

2.6.1 Laravel.com

Laravel is a popular web framework providing coding guidelines and coding
practices in Laravel applications. The guidelines in Laravel.com will guide users
step by step starting from the installation of the Laravel application. Besides,
basic concepts such as routing, middleware, blade templates, and many more
will be provided to ensure consistency, maintainability, and security in Laravel

applications.

¥ Laravel

oy Installation

Eloguent ORM
Testing

Packages

API Documentation

Meet Laravel

Figure 2.16 Guidelines of Laravel.com
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2.6.2  Codecademy

Codecademy, an online learning platform provides interactive coding lessons in
a number of different programming languages and technologies. The hands-on
learning method offered by Codecademy allows users to create code on a web-
based integrated development environment (IDE) and receive instant feedback

on it.

0 Learn indexhtml  style.css 2 s localhost:8000/

£TUP AND SYNTAX
Intro to CSS

While HTML is the fundamental structure of every web

Innovation Cloud

page. it can be visually unappealing on its own. Cascading
Style Sheets or CSS is a language web developers use to
style the HTML content on a web page. If you're
interested in modifying colors, font types, font sizes,
images, element positioning, and more, CSS is the tool
for the job!

In this lesson, you'll learn how to set up your CSS file
structure and select which HTML elements you wish to

style.

[7] Instructions

1. Take a look at the code in index.htal and
observe how it displays in the browser to the
right. This is plain HTML without any styling. Let's

take a quick look at the power of CSS

Figure 2.17 The environment for users to code
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CHAPTER 3

METHODOLOGY AND WORK PLAN

3.1 Research Methodology

Research methodology is used to gather data and information to answer research
questions or test hypotheses. It enables researchers to follow a logical sequence of
steps, from identifying research problems to analyzing and interpreting data,
ensuring that the study is carried out in a systematic and effective way. Due to the
difficulties of keeping track of the changes in the course syllabus, a questionnaire

in Google form is used to gain more positive contributions.

Since the dawn of humans, there has been a constant desire to learn why things are
the way they are. This desire has led to a great deal of research (Goddard, 2004).
The pursuit of knowledge purely for the sake of knowing why an intrinsic part of
human nature is and has been a driving force behind many of the greatest
achievements and discoveries throughout history. Hence, research methodology

would be the best way which leads to credible and valuable research outcomes.
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3.1.1 Research Results

How have you ever experienced any technical difficulties when using the course syllabus as a
lecturer/ officer?

9 responses

Difficult to keep track of the cha...

3(33.3%)

Unable to track the latest copy 1(11.1%)

Unable to manage time manag...

No 1 (11.1%)

NIL —1 (11.1%)

no 1 (11.1%)

no issue —1 (11.1%)

1(11.1%)

Figure 3.1 Response in Google form
The majority of the respondents stated the difficulty of keeping track of the changes
to the course syllabus when managing the course syllabi. The issue arises because
the UTAR portal does not provide the audit trails for the changes made to the course
syllabus. The details in the course syllabus are difficult to notice when changes are
made due to the complexity of the course material, leading to difficulties in tracking
the latest copy. The result shows that some of the respondents faced issues with
tracking of latest copy and the changes in the course syllabus. However, some of
the respondents did not face such issues because they were not involved in changing
the details in the course syllabus or were assigned to process the task of creating a
new course syllabus. Only the lecturers who are involved in the situation voice their

concerns.

e To automate the process of updating and distributing syllabi.

e To have change control and version control tracking.

e The visual diagrammatic representation to show the changes according
to timeline.

e The idea of version control system can be adopted to manage different

version of syllabus.
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e The idea of review system can be adopted to improve the process of
updating the syllabus.

The result of the questionnaire found that there is a need for an automated system
to manage syllabi. The relevance of change control and the idea of version control
tracking was emphasized by respondents as a way to ensure the accuracy of syllabi
and always up to date. One of the respondents recommended using visual
representations to illustrate changes over time since this action helps in grasping
how the syllabus has evolved in a simpler way. Besides, the usage of a version
control system has been recommended by the respondents as a key finding from
the questionnaire. This feature assists in managing several syllabus versions as it
can be challenging to keep track of syllabus changes in big classes or courses with

several professors.

Apart from the recommendation of the version control system, the idea of a review
system was proposed as a technique to enhance the syllabus update procedure.
Before modifications to the syllabus, a review system may assist in verifying the
flaws or inconsistencies. This action boosted the syllabus's overall quality and

improved the effectiveness of the update process of the course syllabus.

e A centralized system that can be given to users based on their roles.

Some of the respondents also emphasized the importance of user roles to access
this syllabus management portal. According to the functionalities that will be
developed in this portal, several user categories might be given access to different
functions in a centralized system. Administrators have the power to control access
rights and run reports, such as the delete function for each created course syllabus.
This function would allow the administrator to remove access permissions for

specific users or roles as needed, ensuring the security of sensitive course
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information. On the other hand, users such as the lecturer or faculty members may
be able to alter the course descriptions and syllabi. This kind of customization could
ensure that users only have access to the capabilities they require to enhance

security and streamline operations at the same time.

e Use a system to manage will be easier than using Microsoft Words/ Excel.
e Has some forms using system to allow us easier to change the contents/

updates the contents in course syllabi instead of using Microsoft words.

Respondent expressed frustration with the usage of managing course syllabi by
using Microsoft Word or Excel. Since Microsoft Word and Excel can be time-
consuming and challenging to users. Although these programs are frequently used
to create and organize documents, they are not intended for maintaining
complicated documents like course syllabi. It can be challenging to keep track of
updates and changes over time, particularly when several individuals are engaged.
In addition, it may be difficult to update the content of the syllabi without a system
with forms. By having specified fields and sections to allow the input of the details
in the course syllabus, users are able to avoid the mistakes and omissions that may
happen while using Microsoft Word or Excel to manage the course materials in the

course syllabi.

3.2 Software Development Methodology

Rapid Application Development is selected for the development of a syllabus
management portal as it offers several features that match the project development
methodology. Due to its emphasis on speed, flexibility, collaboration, and a user-
centric approach, RAD methodology shortens the development cycle, enabling the
portal to be delivered more quickly. Because of its flexibility, RAD is particularly
suited for syllabus management websites as it focuses on rapid prototyping,
iterative development, and quick feedback cycles, which can accelerate the

development process. As the project needs to be developed within a short period,
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RAD enables quick adjustments to the changing requirements and ensures that the

portal meets the needs of the users effectively.

In the first phase which is the requirement gathering, the RAD process starts with
gathering requirements from all the stakeholders such as lecturers, administrators,
and staff management in order to understand their needs and expectations from the
syllabus management portal. This entails conducting a questionnaire which helps
in gathering the collaborative and iterative approach. Following up with the user
design phase, RAD methodology focuses on swiftly prototyping or mocking up the
portal user interface and the user experience. Based on the requirements obtained,
these prototypes are provided for validation and feedback. Once the user interface
and user experience designs have been approved, the actual development of the
syllabus management portal takes place. Since RAD methodology focuses on rapid
application development, it applies tools and technologies that allow for quick
prototyping, coding, and testing. The portal is deployed to a setting that resembles
a production environment for last-minute testing and validation after the
construction phase is developed completely. The portal will be tested to find the

problems or faults that could have gone unnoticed during the development phase.
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3.3 Project Work Plan

3.3.1 Work Breakdown Structure (WBS)

1.0 Planning

1.1 Project Initiation

1.2 Background Study and Research

1.3 Requirements Gathering

1.4 Identify Problem Statement

1.5 Define Project Scope
1.5.1 Identify Target Users

1.6 Requirement Gathering
1.6.1 Design Questionnaire
1.6.2 Review Questionnaire
1.6.3 Discuss Questionnaire
1.6.4 Perform Research Questionnaire

1.7 Literature Review
1.7.1 Research Similar Topic
1.7.2 Analyse Management Portal
1.7.3 Analyse Audit Log
1.7.4 Compare System Log and Audit Log
1.7.5 Review Existing Applications
1.7.6 Compare Existing Applications
1.7.7 Compare Software Development Methodology
1.7.8 Determine Development Tools and Techniques
1.7.9 Determine Learning Site

1.8 Schedule Project
1.8.1 Create Work Breakdown Structure
1.8.2 Predict Project Duration
1.8.3 Create Gantt Chart
1.8.4 Finalise Gantt Chart



2.0 User Analysis and Design
2.1 Design Use Case Diagram
2.2 Design Entity Relation Diagram
2.3 Create Data Dictionary
2.4 Create Use Case Description
2.5 Design Prototype
3.0 Implementation Phase One
3.1 Setup Repository
3.2 Setup Database and Server
3.3 Connection Testing
3.4 Prototype Revision on User Feedback
3.5 Web Application Development
3.5.1 Create Framework
3.5.2 Create Main Page User Interface
3.5.2 Create backend logic for Login Feature
3.5.3 Create Login Interface
3.5.4 Test Login Function
3.5.5 Setup Authenticated User Roles
3.5.6 Test Login Feature with User Roles
4.0 Implementation Phase Two
4.1 Develop CRUD Operation for Course Syllabus
4.3.1 Implement Create Course Syllabus Function
4.3.1.1 Test Create Course Syllabus Function
4.3.2 Implement Review Course Syllabus Function
4.3.2.1 Test Review Course Syllabus Function
4.3.3 Implement Update Course Syllabus Function
4.3.3.1 Test Update Course Syllabus Function
4.3.4 Implement Archive Course Syllabus Function
4.3.4.1 Test Archive Course Syllabus Function
4.2 Develop Audit Log Features

4.2.1 Create Audit Log Interface
41



4.2.2 Implement Audit Log Function
4.2.3 Test Audit Log Function

4.3 Develop Course Syllabus Search Features
4.3.1 Create Search Page Interface
4.3.2 Test Search functions

4.4 Develop Audit Log Search Features
4.4.1 Create Search Page Interface
4.4.2 Test Search functions

4.5 Create Profile Feature
4.5.1 Create Profile Page Interface
4.5.2 Create Filtered Audit Log Record
4.5.3 Test Profile Editing Features

4.6 Combine Developed Features

5.0 Implementation Phase Three

5.1 Test System Workflow

5.2 Perform Testing
5.3.1 Perform Unit Test
5.3.2 Perform User Acceptance Test

5.3 Enhance Version Control for User Roles

5.4 Develop Extra Feature for Version Control

5.5 Enhance the Basic Features

6.0 Closing

6.1 Create Documentation

6.2 Test System Flow

6.3 Create Poster

6.4 Finalize Project Documentation



3.3.2

Gantt Chart

Mar 2023 Apr 2023
Name Duration Start Finish 07 [0 [13 [16 [18 |22 [25 |2ls [o3 [0 Jos [1z [15 [18 |21 |24 27 \3o| |pt12 [05 [08_[11 [14 17 _J20 [
1 Planning 46.25 days?|2/10/23 8:00 AM 4/17/23 10:00 AM L
2 Project Initiation 2 days|2/10/23 8:00 AM 2/13/23 5:00 PM
3 Background Study and Research 3 days|2/14/23 8:00 AM 2/16/23 5:00 PM :'E
4 Requirements Gathering 2 days|2/17/23 8:00 AM 2/20/23 5:00 PM b
5 Identify Problem Statement 1 day|2/21/23 8:00 AM 2/21/23 5:00 PM
6 Define Project Scope 1day?|2/21/23 8:00 AM 212123 5:00 PM
T Identify Target Users 1day?|2/21/23 8:00 AM 2/21/23 5:00 PM
3 Requirement Gathering 7 days |2/22/23 8:00 AM 3/2i23 5:00 PM
9 Design Questionnaire 2 days|2/22/23 8:00 AM 2123123 5:00 PM
10 Review Questionnaire 1 day | 2/24/23 8:00 AM 2/24/23 5:00 PM
11 Discuss Questionnaire 2 days|2/27/23 8:00 AM 2/28/23 5:00 PM E
12 Perform Research Questiennaire 2 days|3/1/23 6:00 AM 312123 5:00 PM E—
13 Literature Review 16 days |3/3/23 8:00 AM 3/24/23 5:00 PM Y y
14 Research Similar Topic 3 days|3/3/23 6:00 AM 307123 5:00 PM
15 Analyse Management Portal 3 days|3/8/23 8:00 AM 3/10/23 5:00 PM
16 Analyse Audit Log 2 days | 3/13/23 8:00 AM 3/14/23 5:00 PM
17 Compare System Log and Audit Log 2 days|3/15/23 8:00 AM 3/16/23 5:00 PM
18 Review Existing Applications 2 days|3/17/23 8:00 AM 3/20/23 5:00 PM
19 Compare Existing Applications 1 day |3/21/23 8:00 AM 3/21/23 5:00 PM
20 Compare Software Development Methodology 1 day |3/22/23 8:00 AM 3/22/23 5:00 PM
21 Determine Development Tools and Techniques 1 day|3/23/23 8:00 AM 323123 5:00 PM
22 Determine Leaming Site 1 day |3/24/23 8:00 AM 3/24/23 5:00 PM
23 Schedule Project 4 days |3/24/23 10:00 AM 3/30/23 10:00 AM P
24 Create Work Breakdown Structure 1 day|3/24/23 10:00 AM 3/27/23 10:00 AM }E
25 Predict Project Duration 1 day|3/27/23 10:00 AM 3/28/23 10:00 AM
26 Create Gantt Chart 1 day|3/28/23 10:00 AM 3/29/23 10:00 AM
27 Finalise Gantt Chart 1 day|3/29/23 10:00 AM 3/30/23 10:00 AM
28 User Analysis and Design 12 days |3/30/23 10:00 AM 4/17/23 10:00 AM
29 Design Use Case Diagram 2 days|3/30/23 10:00 AM 4/3/23 10:00 AM
30 Design Entity Relation Diagram 2 days|4/3/23 10:00 AM 415123 10:00 AM
kil Create Data Dictionary 2 days|4/5/23 10:00 AM 417123 10:00 AM
32 Create Use Case Description 3 days |4/7/23 10:00 AM 4/12/23 10:00 AM
33 Design Prototype 3 days |4/12/23 10:00 AM 4/17/23 10:00 AM

Figure 3.2 Project Gantt Chart (part 1)
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[25 Jun 23 [2dul 23
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slsubrwlt[Fls[s Ml wir [Fls [sIult [wlT [F [ [s ulr Iwlr[F [s s FlslsriwlrFlslsmrwrElE]s

Name Duration Start Firish
1| Implementation Phase... 16 days [6/19/23 8:00 AM 7/10/23 5:00 PM
2 ‘Setup Repository 1 day|8/19/238:00 AM 6/18/23 5:00 PM
3 Setup Database and Ser 1 day|3/20/23 8.00 AM 8/20/23 5:00 PM
4 Gonnection Testing 1 day| 821123 8:00 AM 6/21/23 5:00 PM
5 Frototype Revision on U 1 day|8/22/23 8:00 AM 8/22/23 5:00 PM
5 Web Application Dev... 12 days [6/23/23 8:00 AM 7/10/23 5:00 PM
7 Creste Framework 2 days| 6/23/23 8:00 AM 6/26/23 5:00 PM
8 Crests Main Page User... 2 days|6/27/23 8:00 AM 8/28/23 5:00 PM
] Create backend logic ... 3 days|6/2/23 8:00 AM 71323 5:00 PM
10 Create Login Interface 1 day|7/4/23 8.00 AM 714123 5:00 PM
11 Test Login Function 1 day|7/5(23 8:00 AM 7/523 5:00 PM
12 ‘Setup Authenticated U 2 days| 7/6/23 8:00 AM 77123500 FM
13 Test Login Feature wit 1 day|7/10/238:00 AM 7/10/23 5:00 PM
12 | Implementation Phase... 25 days [7/12/23 8:00 AM 8/15/23 5:00 PM
15 Develop CRUD Operat._| 8 days | 7/12/23 8:00 AM 7/21/23 5:00 PM
16 Implement Create 2 days | 7/12/23 8:00 AM 7/13/23 5:00 FM
17 Test Create Course: 2 days|7/12/23 800 AM 7/13/23 5:00 FM
18 Implement Review 2 days | 7/14/23 8:00 AM 7/17/23 5:00 FM
18 Test Review Course .. 2 days|7/14/23 8:00 AM 717123 5:00 PM
0 Implement Update ... 2 days | 7/18/23 8:00 AM 7/15/23 5:00 PM
21 Test Update Course .. 2 days|7/18/23 8:00 AM 7119123 5:00 PM
2 Implement Archive .. 2 days | 7/20/23 8:00 AM 7/21/23 5:00 PM
73 Test Archive Course 2 days|7/20/23 800 AM 7/21/23 5:00 FM
24 Develop Audit Log Fe. 5 days | 7/24/23 8:00 AM 7128/23 5:00 PM
25 Create Audit Log Inter. 1 day|7/24/238:00 AM 7124123 5:00 FM
2% Implement Audit Log F... 3 days|7/25/23 8:00 AM 727123 5:00 PM
27 Test Audit Log Function 1 day|7/28/238:00 AM 7128123 5:00 PM
2 Develop Course Sylla... 4 days | 7/31/23 8:00 AM 8/3/23 5:00 FM
2 Create Search Page In.. 1 day|7/31/238:00 AM 713123 5:00 PM
0 Test Search fundlions 3 days|8/1/23 8.00 AM 8/3/23 5.00 FM
31 Develop Audit Log Se__. 3 days [8/4/23 8:00 AM 8/8/23 5:00 PM
32 Creats Search Page In.. 1 day| 84123 8:00 AM 8/4/23 5:00 PM
33 Test Search funciions 2 days|6/7/23 8:00 AM 8/8/23 5:00 PM
2 Create Profile Feature 4 days [8/9/23 8:00 AM 8/14/23 5:00 PM
35 Greate Profile Page In 1 day| /8123 8:00 AM 8/8/23 5:00 PM
35 Create Filtered Audit L 2 days|8/10/23 8:00 AM 8/11/23 5:00 PM
a7 Test Profile Editing Fea.., 1 day|8/14/23 8:00 AM 8/14/23 5:00 PM
31 Combine Developed Fea 1 day|8/15/23 8:00 AM 8/15/23 5:00 PM
32 | Implementation Phase... 11 days [8/16/23 8:00 AM 8/30/23 5:00 PM
<0 Test System Workfiow 1 day|8/16/238:00 AM 8/18/23 5:00 PM
41 Perform Testing 2 days [8/17/23 8:00 AM 8/18/23 5:00 FM
42 Perform Unit Test 1 day|8/17/238:00 AM 8/17/23 5:00 PM
43 Perform User Accepta 1 day|2/18/23 8.00 AM 8/18/23 5:00 PM
) Enhanoe Version Control 3 days|8/21/23 8:00 AM 8/23/23 5:00 PM
45 Develop Extra Feature f.. 3 days|8/24/23 8:00 AM 8/26/23 5:00 PM
) Enhance the Basic Featu... 2 days|8/28/23 8:00 AM 8/30/23 5:00 PM
47 | Closing 11 days [8/31/23 8:00 AM 9/14/23 5:00 PM
48 Greate Documentation 5 days | &/31/23 8:00 AM 818/23 5:00 PM
40 Test System Flow 1 day| 8723 8:00 AM 077/23 5:00 FM
50 Create Poster 1 day| /2123 3.00 AM 0/3/23 5.00 FM
51 Finslize Project Documen 4 days|8/11/23 8:00 AM 9/14/23 5:00 PM

Figure 3.3 Project Gantt Chart (Part 2)




3.4 Tools and Techniques

3.4.1  Visual Studio Code

Visual Studio Code is an open-source code editor which provides a rich set of
features for developers. It offers a wealth of features such as an adaptable and
extensible user interface, integrated Git support, and many more. VS Code
becomes a chosen platform for development because of its quick performance,
and cross-platform interoperability with multiple frameworks and tools.

342 WAMP Server
Apache, MySQL, and PHP are components of the Windows web development
software stack known as WAMP Server. Before deploying, it offers a local

environment for developing and testing websites.

343 MySQL

Open-source MySQL is a relational database management system for holding
and controlling structured data. Due to its simplicity of use, efficiency, and cost,
it is well-liked in web development and offers extensive capabilities and

support for SQL.

3.4.4  Laravel

Laravel is renowned for its graceful syntax, powerful functionality, and
developer-friendly tools. It is effective for creating scalable online applications
since it includes capabilities like routing, database abstraction, and
authentication by following the Model-View-Controller design (MVC). It has

a sizable community and is well-known in contemporary web development.

345 Axure RP

Axure RP is a prototyping tool for web and mobile applications. To build high-
fidelity prototypes for efficient team collaboration and communication, Axure
RP provides a drag-and-drop interface, dynamic interactions, and data-driven

simulations. Axure RP aids in iterating and perfecting designs prior to
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development and is used in UX design, product development, and usability
testing. Axure RP is used for the creation of the initial prototype to illustrate

the design of the syllabus management portal.

3.4.6  Enterprise Architecture

Enterprise Architecture, which includes business processes, information
systems, data, applications, and technological infrastructure, can be designed,
analyzed, and optimized using the Enterprise Architecture tool. It offers tools
for building, documenting, and analyzing architectural models as well as for
conducting impact analyses and generating reports. In this project, Enterprise
Architecture is used to sketch the use case diagram, activity diagram, and class
diagram to assist in the explanation of the workflow of the functionalities in

this project.

347 Git
Git is a version control platform used to manage program configuration. Git was
implemented to effectively monitor source code modifications during the whole

development process.

3.4.8 JQuery
JQuery is a JavaScript library that simplifies web development. It helps
manipulate webpage elements, handle events, make server requests (AJAX),

and create animation with a user-friendly syntax.
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4.1

CHAPTER 4

INITIAL PROJECT SPECIFICATION

Functional Requirement

The web-based application shall allow users to log in using an email

and password.

Users shall be assigned different roles including staff and lecturers.

The web application shall allow users to modify their account details.

V. The web-based application shall provide a navigation bar to assist
users in managing the portal.

CRUD Operation

V. The web-based application shall allow users to create a new course
syllabus.

Vi. The web-based application shall allow users to review the created
course syllabus.

Vil. The web-based application shall allow users to search for the course
syllabus according to the details.

viii. ~ The web-based application shall allow users to update details in the
course syllabus.

iX. The web-based application shall allow staff to approve the pending
course syllabus.

X. The web-based application shall allow staff to archive the created
course syllabus.

Xi. The web-based application shall allow staff to restore the archived
course syllabus.

Xii. The web-based application shall allow users to export the course

syllabus to a pdf file.

47



Audit Logs

Xiil.

a.

The web-based application shall allow users to keep track of the

changes in the course syllabus.

The audit logs shall provide an audit log function to keep track of
the changes in all course syllabi.

The audit logs shall provide a search bar for searching the audit log
of a certain course syllabus.

The audit logs shall display the changes in the old value and the new
value of the course syllabus.

The audit logs shall display the date and time for every action
throughout the course syllabus.

The audit logs shall display the course code and course name of the
course syllabus.

The audit logs shall display the username of who performed the

changes to the course syllabus.
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4.2

Non-Functional Requirement
i Usability

a.

The web-based application shall be responsive in different

screen sizes.

b. The web-based application shall allow users to learn all
functionalities after reading the guidelines.
c. The web-based application shall provide a user-friendly
experience interface.
ii. Performance
a. The web-based application shall be loaded within 5 seconds.
b. The web-based application shall be able to do searching and
display the search result within 5 seconds.
iii.  Correctness
a. The web-based application shall be able to retrieve and update
the data in the database accurately.
b. The web-based application shall be able to retrieve and display

the search results according to the search details.

iv. Security

a.

Only administrators are allowed to delete the created course

syllabus.

Only lecturers and staff in LKC FES faculty are allowed to

access the syllabus management portal.
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4.3 Use Case Diagram

Lecturer’

uc Syllabus Management Portal )
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login account
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extension points
security purposes
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review created
course syllabus

search course
syllabus

update course syllabus

approve course

syllabus

create course ///

archive course
syllabus.
restore archived course syllabus

extension points

the list of course syllabus

search audit log
records

keep track the

restore the course syllabus back to

changes of course
syllabus.

export course
syllabus

Figure 4.1 Use case diagram

4.4 Database Design

Entity Relationship Diagram (ERD) is designed to identify the relationship

between database models.
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44.1 Entity Relationship Diagram (ERD)

Audit
id (bigint)
user_type (string) CourseRow
user_id (bigint) id (bigint)

event (string) course_id (bigint)

auditable_type (string)

courseQutline (text)

auditable_id (bigint) CO (text)

old_values (text) L (string)

new_values (text) BelongsTo T (string)
course

url (text) P (string)
coursgeRows

ip_address (string) O (string)

user_agent (string)

GuidedLearning (string)

tags (string) Course Independentlearning (string)
course_id (bigint) BelongsTo course_id (bigint) 3 TotalSLT (string)

getCourse
created_at (datetime) course_code (string) created_at (datetime)
updated_at (datetime) course_name (string) updated_at (datetime)
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course_staff (string)
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course_pre (string) course_id (bigint)
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CO2_A (string)

9C03_PO1 (boolean)

9C03_PO2 (boolean)
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9C0O5_PO7 (boolean)

9C0O5_PO8 (boolean)

9C0O5_P0O9 (boolean)

COS5_L (string)
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Figure 4.2 Entity Relationship Diagram



Based on the entity relationship diagram, the relationships represented the

connections between the various tables in the database.

1. Users

The table has a one-to-many relationship with the ‘Courses’ table, which means

a user can create multiple courses.

2. Courses

‘Courses’ table has a one-to-many relationship with ‘CourseRows’ and
‘InfoOnPracRows’ tables. A course syllabus can create multiple ‘CourseRows’

(distribution of student learning time) and ‘InfoOnPracRows’ (info on practical).

3. Audits

Audits table has a polymorphic relationship with ‘Courses’ table and other
auditable entities. It contains information about the user who performed the
action by referring to the foreign key (user_id). Besides, it has an optional

foreign key relationship with the ‘Courses’ table.

4. CourseRows

The ‘CourseRows’ belongs to a course (course_id) via a foreign key. It can have

many ‘CourseRows’ in one ‘Courses’.

5. InfoOnPracRows

The ‘InfoOnPracRows’ belongs to a course (course_id) via a foreign key. It can

have multiple ‘InfoOnPracRows’ in the ‘Courses’.
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4.4.2  Data Dictionary

1. Users table

Attribute Data type Nullable Primary Referenced

name Key/ Table
Foreign
Key

id bigint(20) no PK

name varchar(50) no

Email varchar(191) | no

password varchar(60) no

role char(10) no

Table 4.1 User table

2. Courses table

Attribute name Data type Nullable Primary Key/ | Referenced
Foreign Key Table

course_id bigint(20) No PK

course_code varchar(255) No

course_name varchar(255) No

course_synopsis text No

course_staff varchar(255) Yes

course_trimester varchar(255) No

course_credit varchar(255) No

course_pre varchar(255) Yes

course_classification varchar(255) No

8CLO1 varchar(255) Yes

8CLO2 varchar(255) Yes
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8CLO3 varchar(255) Yes
8CLO4 varchar(255) Yes
8CLO5 varchar(255) Yes
8CLO6 varchar(255) Yes
8CLO7 varchar(255) Yes
8DTL1 varchar(255) Yes
8DTL2 varchar(255) Yes
8DTL3 varchar(255) Yes
8DTL4 varchar(255) Yes
8DTL5 varchar(255) Yes
8DTL6 varchar(255) Yes
8DTL7 varchar(255) Yes
9CO1 _PO1 tinyint(1) Yes
9C0O1_PO2 tinyint(1) Yes
9CO1 _PO3 tinyint(1) Yes
9CO1_PO4 tinyint(1) Yes
9C0O1_PO5 tinyint(1) Yes
9CO1_PO6 tinyint(1) Yes
9CO1_PO7 tinyint(1) Yes
9CO1 _POS8 tinyint(1) Yes
9C0O1_PO9 tinyint(1) Yes
COl1 L varchar(50) Yes
COl A varchar(50) Yes
9C0O2_PO1 tinyint(1) Yes
9C02_PO2 tinyint(1) Yes
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9C0O2_PO3 tinyint(1) Yes
9C02_PO4 tinyint(1) Yes
9C0O2_PO5 tinyint(1) Yes
9C0O2_PO6 tinyint(1) Yes
9C0O2_PO7 tinyint(1) Yes
9C0O2_POS8 tinyint(1) Yes
9C02_PO9 tinyint(1) Yes
CO2 L varchar(50) Yes
CO2_A varchar(50) Yes
9CO3 _PO1 tinyint(1) Yes
9C0O3 P02 tinyint(1) Yes
9C03_PO3 tinyint(1) Yes
9C03_PO4 tinyint(1) Yes
9C0O3_PO5 tinyint(1) Yes
9C0O3_PO6 tinyint(1) Yes
9C0O3_PO7 tinyint(1) Yes
9C0O3 POS8 tinyint(1) Yes
9C0O3 P09 tinyint(1) Yes
CO3 L varchar(50) Yes
CO3 A varchar(50) Yes
9C0O4_PO1 tinyint(1) Yes
9C0O4_PO2 tinyint(1) Yes
9C0O4_PO3 tinyint(1) Yes
9C0O4_PO4 tinyint(1) Yes
9C0O4_PO5 tinyint(1) Yes
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9C0O4_PO6 tinyint(1) Yes
9C0O4_PO7 tinyint(1) Yes
9C0O4 _POS8 tinyint(1) Yes
9C0O4 P09 tinyint(1) Yes
CO4 L varchar(50) Yes
CO4_ A varchar(50) Yes
9CO5_PO1 tinyint(1) Yes
9C0O5_PO2 tinyint(1) Yes
9CO5_PO3 tinyint(1) Yes
9CO5 _PO4 tinyint(1) Yes
9CO5_PO5 tinyint(1) Yes
9C0O5_PO6 tinyint(1) Yes
9CO5_PO7 tinyint(1) Yes
9CO5 _POS8 tinyint(1) Yes
9CO5_PO9 tinyint(1) Yes
CO5 L varchar(50) Yes
CO5 A varchar(50) Yes
9C0O6_PO1 tinyint(1) Yes
9C0O6_PO2 tinyint(1) Yes
9C0O6_PO3 tinyint(1) Yes
9C0O6_PO4 tinyint(1) Yes
9C0O6_PO5 tinyint(1) Yes
9C0O6_PO6 tinyint(1) Yes
9C0O6_PO7 tinyint(1) Yes
9C0O6_POS8 tinyint(1) Yes
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9C0O6_PO9 tinyint(1) Yes
CO6_L varchar(50) Yes
CO6_A varchar(50) Yes
9CO7_PO1 tinyint(1) Yes
9CO7_PO2 tinyint(1) Yes
9CO7_PO3 tinyint(1) Yes
9CO7_PO4 tinyint(1) Yes
9CO7_PO5 tinyint(1) Yes
9CO7_PO6 tinyint(1) Yes
9CO7_PO7 tinyint(1) Yes
9CO7_POS8 tinyint(1) Yes
9CO7_P0O9 tinyint(1) Yes
CO7_L varchar(50) Yes
CO7_A varchar(50) Yes
total PO1 varchar(50) Yes
total PO2 varchar(50) Yes
total PO3 varchar(50) Yes
total PO4 varchar(50) Yes
total PO5 varchar(50) Yes
total PO6 varchar(50) Yes
total PO7 varchar(50) Yes
total PO8 varchar(50) Yes
total_PO9 varchar(50) Yes
90TM varchar(255) No

90AM varchar(255) No
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10TS1Y tinyint(1) Yes
10TS1_N tinyint(1) Yes
10TS2_Y tinyint(1) Yes
10TS2_N tinyint(1) Yes
10TS3_Y tinyint(1) Yes
10TS3_ N tinyint(1) Yes
10TS4 Y tinyint(1) Yes
10TS4 N tinyint(1) Yes
10TS5 Y tinyint(1) Yes
10TS5_N tinyint(1) Yes
10TS6_Y tinyint(1) Yes
10TS6_N tinyint(1) Yes
10TS7_Y tinyint(1) Yes
10TS7_N tinyint(1) Yes
10TS8 Y tinyint(1) Yes
10TS8_N tinyint(1) Yes
10TS9_ Y tinyint(1) Yes
10TS9 N tinyint(1) Yes
totalNotionalHours_L varchar(50) No

totalNotionalHours_T varchar(50) No

totalNotionalHours_P varchar(50) No

totalNotionalHours_O varchar(50) No

totalNotionalHours_Guided | varchar(50) No

Learning
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totalNotionalHours_Indepe | varchar(50) No
ndentLearning

totalNotionalHours_TotalS | varchar(50) No
LT

CA_Percentage varchar(50) No
CA F2F varchar(50) No
CA _NF2F varchar(50) No
CA TotalSLT varchar(50) No
FA_Percentage varchar(50) No
FA_F2F varchar(50) No
FA_NF2F varchar(50) No
FA TotalSLT varchar(50) No
grand_total SLT varchar(50) No
11 tick tinyint(1) No
special_requirement varchar(255) No
main_references text No
additional_references text No
other_addition_info varchar(255) No
date_of senate_approval varchar(50) No
effective_trimester varchar(50) No
status varchar(191) No
user_id bigint(20) No FK users

Table 4.2 Courses table
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3. Audits table

Attribute Data type Nullable Primary Referenced
name Key/ Table
Foreign
Key
id bigint(20) No PK
_type varchar(191) Yes
_id bigint(20) Yes
event varchar(191) No
auditable varchar(191) No
old_values text Yes
new_values | text Yes
url text Yes
ip_address varchar(45) Yes
user_agent varchar(1023) | Yes
tags varchar(191) Yes
course_id bigint(20) No FK courses
Table 4.3 Audits table
4. CourseRows table
Attribute name Data type Nullable | Primary | Referenced
Key/ Table
Foreign
Key
id bigint(20) No PK
course_id bigint(20) No FK courses
courseOutline text No
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CO text No
L varchar(191) | No
T varchar(191) | No
P varchar(191) | No
@) varchar(191) | No
GuidedLearning varchar(191) | No
IndependentLearning | varchar(191) | No
TotalSLT varchar(191) | No

Table 4.4 CourseRows table

5. InfoOnPracRows table

Attribute name | Data type Nullable Primary Referenced
Key/ Table
Foreign
Key

id bigint(20) No PK

course_id bigint(20) No FK courses

lab varchar(191) No

co varchar(191) No

activity text No

contact_hours varchar(191) No

Table 4.5 InfoOnPracRows table
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4.5 Use Case Description

Use Case Name: Login Account ID: UCO01 | Importance Level: High

Primary Actor: User (staff and lecturer) Use Case Type: Detail, Essential

Stakeholders and Interests:

User - wants to log in to start using the portal.

Brief Description: This use case describes how we log in to the portal and what happens

if we are unable to.

Trigger: Users attempt to log in to the portal.

Relationships:
Association  : Users (staff and lecturer)
Include : N/A
Extend : Modify account details

Generalization: N/A

Normal Flow of Events:

1. System prompts the user to enter email and password.

2. Users enter their email and password.

3. If both email and password are inserted correctly, the user is allowed access to
the portal.

4. If the email or password is incorrect, perform Sub-flow S-4.

5. Users continue using the portal until they are willing to logout.

67




Sub-flows:
S-4 Wrong Email or Password
1. System shows an error message.

2. System will repeat from normal flow step 1.

Alternate/Exceptional Flows: N/A

Table 4.6 Use Case Description 1 — Login Account

Use Case Name: Modify Account Details ID: UCO02 | Importance Level: High

Primary Actor: Users (staff and lecturer) | Use Case Type: Detail, Essential

Stakeholders and Interests:

Users — wants to modify account details.

Brief Description: This use case describes how we can modify account details.

Trigger: Users want to modify their account details.
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Relationships:
Association  : Users (staff and lecturer)

Include T N/A

Extend :N/A

Generalization: N/A

Normal Flow of Events:

1. Users click on the profile button in the dropdown bar.
2. System displays the account details.

3. Users edit their name, email, or password if they want.
4

System shows a flash session to show the successful message.

Sub-flows: N/A

Alternate/Exceptional Flows: N/A

Table 4.7 Use Case Description 2 — Modify Account Details

Use Case Name: Create Course Syllabus ID: UCO03 | Importance Level: High

Primary Actor: Users (staff and lecturer) | Use Case Type: Detail, Essential

Stakeholders and Interests:

User— wants to create a new course syllabus and store into the system database.
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Brief Description: This use case describes how we create a new course syllabus and store

it in the database.

Trigger: Users want to create a new course syllabus and store in the database.

Relationships:
Association  : Users (staff and lecturer)
Include : N/A
Extend - N/A

Generalization: N/A

Normal Flow of Events:

1. Users enter the details of the course syllabus.

2. Once users are sure that the details of the course syllabus are inserted correctly,
users click on the Create Course syllabus button.

3. System stores the created course syllabus in the database.

4. System will redirect back to the homepage of the portal.

5. Users can create more course syllabi by repeating step 1.

Sub-flows: N/A

Alternate/Exceptional Flows: N/A

Table 4.8 Use Case Description 3 — Create Course Syllabus
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Use Case Name: Approve Course Syllabus ID: UC04 | Importance Level: High

Primary Actor: Users (staff) Use Case Type: Detail, Essential

Stakeholders and Interests:

Users —want to approve the pending course syllabus from the lecturer and staff.

Brief Description: This use case describes how we approve the pending course syllabus

from the lecturer and staff.

Trigger: Users want to approve the pending course syllabus from the lecturer and staff.

Relationships:

Association - Users (staff)
Include - N/A
Extend - N/A

Generalization: N/A

Normal Flow of Events:

1. Staff select the pending course syllabus.

2. If users want to view the pending created course syllabus, perform sub-flow S-2.

3. If users want to update the details in the created course syllabus, perform sub-
flow S-4.

4. If users want to keep track of the changes in the course syllabus, perform sub-
flow S-5.

5. Staff approves the pending course syllabus, and it will show in the main list of

course syllabi in the lecturer’s view.
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Sub-flows:
S-2. Users perform Review Created Course Syllabus use case.
S-4. Users perform Update Course Syllabus use case.

S-5. Users perform Keep Track the Changes in The Course Syllabus use case.

Alternate/Exceptional Flows:

Table 4.9 Use Case Description 4 - Approve Course Syllabus

Use Case Name: Review Created Course Syllabus| ID: UC05 | Importance Level: High

Primary Actor: Users (staff and lecturer) | Use Case Type: Detail, Essential

Stakeholders and Interests:

Users — wants to review the created course syllabus.

Brief Description: This use case describes how the system display a list of course syllabus

to allow the viewing for users.

Trigger: Users want to review the created course syllabus.

Relationships:
Association  : Users (staff and lecturer)
Include - N/A
Extend - N/A

Generalization: N/A
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Normal Flow of Events:

6. Users select the created course syllabus.

7. If users want to search the specifically created course syllabus, perform sub-flow
S-2.

8. The system retrieves the data from the database and displays it to the users.

9. If users want to update the details in the created course syllabus, perform sub-
flow S-4.

10. If users want to keep track of the changes in the course syllabus, perform sub-
flow S-5.

11. Users can use the portal to view more created course syllabi by repeating step 1.

Sub-flows:
S-2. Users perform Search Course Syllabus use case.
S-4. Users perform Update Course Syllabus use case.

S-5. Users perform Keep Track the Changes in The Course Syllabus use case.

Alternate/Exceptional Flows:

1a. Users cannot find desired receipts and do not select any course syllabus, use case ends.

Table 4.10 Use Case Description 5 — Review Created Course Syllabus

Use Case Name: Search Course Syllabus ID: UCO06 | Importance Level: High

Primary Actor: Users (staff and lecturer) | Use Case Type: Detail, Essential

Stakeholders and Interests:

Users — want to search the specific course syllabus.
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Brief Description: This use case describes how we can search for a specific course syllabus

from the system database.

Trigger: Users want to search for a specific course syllabus from the system database.

Relationships:
Association  : Users (staff and lecturer)
Include - N/A
Extend - N/A

Generalization: N/A

Normal Flow of Events:

Users enter the course name or course code in the search bar.

System displays all the receipts with matching keywords to the user’s input.
If the desired course syllabus is found, the user selects it.

If the course syllabus is not found, perform sub-flow S-4.

o & w0 e

Users can repeat Step 1 to search for another course syllabus.

Sub-flows:
S-4. Course Syllabus not found

1. System shows a message of no matched course syllabus, prompting users to enter
another keyword.
2. Repeat step 1.

Alternate/Exceptional Flows: N/A

Table 4.11 Use Case Description 6 — Search Course Syllabus
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Use Case Name: Update Course Syllabus

ID: UCO7 | Importance Level: High

Primary Actor: Users (staff and lecturer)

Use Case Type: Detail, Essential

Stakeholders and Interests:

Users — wants to update details of the created course syllabus.

Brief Description: This use case describes how we can update the details in the created

course syllabus.

Trigger: Users want to update the details in the created course syllabus.

Relationships:

Association  : Users (staff and lecturer)

Include :N/A
Extend - N/A

Generalization: N/A

Normal Flow of Events:

1. Users select the created course syllabus.

2. Users click on the update button to modify the details in the created course

syllabus.

3. Users amend the details on the created course syllabus.

4. Users save the changes by clicking the save button.

5. Users can update another created course syllabus by repeating step 1.
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Sub-flows: N/A

Alternate/Exceptional Flows: N/A

Table 4.12 Use Case Description 7 — Update Course Syllabus

Use Case Name: Keep Track the Changes in ID: UCO08 | Importance Level: High

Course Syllabus

Primary Actor: Users (staff and lecturer) | Use Case Type: Detail, Essential

Stakeholders and Interests:

Users — want to keep track of the changes in the updated course syllabus.

Brief Description: This use case describes how we can keep track of the changes in the
updated course syllabus compared to the previous version of the course

syllabus.

Trigger: Users want to keep track of the changes in the updated course syllabus.
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Relationships:

Association : Staff and Lecturer
Include T N/A
Extend T N/A

Generalization: N/A

Normal Flow of Events:

1. Users click the audit logs button in the dropdown bar.

2. The system retrieves the data from the database and displays the comparison

result of the latest version and previous version of the details in the course

syllabus to the users.

3. Users can keep track of the changes in the other course syllabus by repeating

step 1.

Sub-flows: N/A

Alternate/Exceptional Flows: N/A

Table 4.13 Use Case Description 8 — Keep Track the Changes in Course

Syllabus

Use Case Name: Search Audit Log Records

ID: UCO09

Importance Level: High

Primary Actor: Users (staff and lecturer)

Use Case Type: Detail, Essential
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Stakeholders and Interests:

Users — want to search the audit log records.

Brief Description: This use case describes how we can search the audit log records using

course code or course name as a keyword.

Trigger: Users want to search the audit log records.

Relationships:

Association : Staff and Lecturer
Include :N/A
Extend :N/A

Generalization: N/A

Normal Flow of Events:

1. Users click the audit logs button in the dropdown bar.

2. The system retrieves the data from the database and displays the comparison
result of the latest version and previous version of the details in the course
syllabus to the users.

3. Users search the audit log records by entering the course code or course name as
a keyword.

4. The system retrieves all the course syllabus audit log records that match the
course code or course name.

5. Users can search other course syllabus audit log records by repeating step 3.

Sub-flows: N/A
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Alternate/Exceptional Flows: N/A

Table 4.14 Use Case Description 9 - Search Audit Log Records

Use Case Name: Archive Course Syllabus ID: UC10 | Importance Level: High

Primary Actor: Staff Use Case Type: Detail, Essential

Stakeholders and Interests:

Staff — wants to delete the created course syllabus.

Brief Description: This use case describes how we can archive the created course

syllabus.

Trigger: Staff wants to archive the created course syllabus.

Relationships:

Association . Staff
Include - N/A
Extend : Restore archived course syllabus

Generalization: N/A

Normal Flow of Events:

o r w0 N

Staff selects the created course syllabus.

Staff clicks on the archive button of the created course syllabus.

System prompts a warning message to confirm with this archive action.

If staff wants to cancel the archive action, perform sub-flow S-4.

System archives the created course syllabus and stores it in the archived course
file.

If staff decide to restore the archived course syllabus, perform sub-flows S-6.
Staff can archive another created course syllabus by repeating step 1.
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Sub-flows:

S-4. Cancel the archive course syllabus action.
1. Staff clicks on the cancel button.
2. System redirects back to the homepage.

3. Repeat step 1.

S-6. Staff performs Restore Archived Course Syllabus use case.

Alternate/Exceptional Flows: N/A

Table 4.15 Use Case Description 10 — Archive Course Syllabus

Use Case Name: Restore Archived Course ID: UC11 | Importance Level: High
Syllabus
Primary Actor: Staff Use Case Type: Detail, Essential

Stakeholders and Interests:

Staff — wants to restore the archived course syllabus.

Brief Description: This use case describes how we can restore the archived course
syllabus.

Trigger: Staff wants to restore the archived course syllabus.

Relationships:

Association : Staff
Include T N/A
Extend :N/A

Generalization: N/A
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Normal Flow of Events:

1. Staff clicks on the archived course button in the dropdown bar.
2. The system displays the list of archived course syllabi.
3. Staff click on the restore button.

4. The system restore the course syllabus back to the list of course syllabus.

Sub-flows: N/A

Alternate/Exceptional Flows: N/A

Table 4.16 Use case description: Restore Archived Course Syllabus

Use Case Name: Export Course Syllabus ID: UC12 | Importance Level: High

Primary Actor: Users (staff and lecturer) | Use Case Type: Detail, Essential

Stakeholders and Interests:

Users — wants to export course syllabus.

Brief Description: This use case describes how we can export the course syllabus to pdf

files.

Trigger: Users want to export the course syllabus to pdf files.
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Relationships:
Association  : Users (staff and lecturer)
Include - N/A
Extend - N/A

Generalization: N/A

Normal Flow of Events:

1. Users click on the view button of the course syllabus.

2. Users click on the export pdf button.

3. The system downloads the course syllabus in pdf format.

4. The system creates a new tab in the browser and displays the pdf file.

5. Users can export PDF files by repeating step 2.

Sub-flows: N/A

Alternate/Exceptional Flows: N/A

Table 4.17 Use case description: Export Course Syllabus

4.6 Prototype
The suggested system's user interface (Ul) design was initially designed in
Axure RP 9 and then implemented once the design was approved. The photos

below depict the system's major displays.

4.6.1 Login Page
The syllabus management portal will start with the login page. It displays a form

that prompts users to fill in the username and password.
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4.6.2

Syllabus Management Portal

TR

Login

Email Address

UNIVERSITI TUNKU ABDUL RAHMAN

Home Page

Figure 4.3 Login Page

z

On the home page of the syllabus management portal, a list of the created

course syllabi will be displayed. Besides, a navigation bar will help as a primary

means of navigation. A search bar is provided for the searching of the course

syllabus by entering the code or course name of the course syllabus. In addition,

a button is provided to allow users to create new course syllabi.

List of Course Syllabus

earch by Code o

2

3

CODE

UEEN2013

UECS1144

UECS2596

COURSE NAME

TCP/IP Network Fundamentals

Object-Oriented Appl

o ﬂ
SYNOPSIS ACTION V

This course provides students with an understanding of the implementation of TCP/IP suite,
and the protocols implemented in each of the protocol suite layer. Students are taught to apply
CIDR and VLSM in computer networks, and control network traffic using ACL i routers. IPv6
and its migration issues is discussed to familiarise students with the next generation Intemnet
Protocol. nasl lemak yes

This course presents object-oriented programming concepts through the study of an object-
oriented programming language. It starts with an introduction to terminology used in object-

D

orlented pi This Is followed by a detalled presentation of the concepts and

Industrial Training

language features for hiding, and
polymorphism. The application of these concepts in building applications with graphical user

interfaces, dri ing, and file processing are also presented

Industrial training provides the impetus for students to comprehend and appreciate real-life
working experiences. Students may realise their ambition and ascertain their certain career
path from the experience gained during industrial training. The attachment provides students
the opportunity to meet and network with people in the industry.

Action

Home
Audit Log
Profile

Logout

Create New Course

-

-

o

Figure 4.4 Home page
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4.6.3  Restore function for Staff
The restore button will only be accessible to the staff to restore the

archived course syllabus.

You are logged in as Tang Zi Weng Action ¥

Archived Courses H
m SOURSENARE SECETECAT ASTON
3 UECS2586 Industrial Training 2023-09-03 19:13:31

Figure 4.5 Restore function for staff only

4.6.4  Archive Function for Staff
The archive button will only be accessible to the staff for security

pUrposes.

Archive Confirmation X

Are you sure you want to archive the course syllabus? Archiving will
move the course syllabus to the archived course files.

Figure 4.6 Archive function for staff only
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4.6.5 Create Course Syllabus Page
A CRF template will be given when users decide to create a new course

syllabus.

Create New Course Syllabus H

NO. COURSE INFORMATION

Course Code:

1.
Name of Course: ‘

Synopsis:

3 Name(s) of academic staff |

4. Trimester / Year offered:
5. Credit Value:

Figure 4.7 Create course syllabus page.

4.6.6 Review Course Syllabus Page
Users are allowed to view the created course syllabi. The portal will display the

course information in a table form.

Advanced Database Systems m
N

Course Code: UECS3203

1.
Name of Course: Advanced Database Systems

Synopsis:
2 The course covers various aspects of concurrency control and query optimization in RDBMS, NoSQL databases including data modeling and design techniques, implementation
3 Name(s) of academic staff:

Trimester / Year offered: T1Y2, T2Y2, T1Y3, T3Y3

Credit Value: 3

6 Per-requisite / co-requisite: UECS1203/1403/1413 Database System Fundamentals

Figure 4.8 Review course syllabus page

85



4.6.7 Update Course Syllabus Page
Users are allowed to fill in the details of the course syllabus if changes in content

are needed.

Update Course Syllabus m

NoO. COURSE INFORMATION

Course Code: | UECS3203

Name of Course: | Advanced Database Systems |

Synopsis:
The course covers various aspects of concurrency control and query optimization in RDBMS, NoSQL databases
including data modeling and design techniques, implementation

2
3 Name(s) of academic staff: ‘
4 Trimester / Year offered: [T1Y2, T2Y2,T1Y3, T3v3 |

Figure 4.9 Update course syllabus page

4.6.8  Audit Log Page
A list of audit log history will be displayed when users click on the audit logs
button in the dropdown menu bar. A search bar is given to allow users to search

for the course syllabus by inserting the course code and course name.

UT',R You are logged in as Tang Zi Weng

Audit Logs

Search by Code or Course Name =

—— E=EED

lab 1
lab
co 1
UECS2596 Industrial Training N . 2023-09-02 co
Tai Khor Win updated
(Information On Practical) {Information On Practical) 23:58:51 activity testing 123 and
activity
456
ntact_hs -
contact_hours contact_hours 6
Tang ZI 2023-00-02
UEEN2013 TCP/IP Network Fundamentals deleted Expand/Collapse
Weng 23:52:33
Tang Zi 2023-09-02
UECS3203 Advanced Database Systems created Expand/Collapse
Weng 23:47:23
UECS3203 Adr d Databs Syst
X . . anced Baease Sysiems Tang Zi 2023-09-02 Expand/Collapse
(Distribution of Student Learning (Distribution of Student Learning created
Weng 23:47:23 e

Figure 4.10 Audit log page
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4.6.9  Account Detail Page

Users are allowed to modify their personal information on the account details
page. An audit log history made by the user will be displayed under the personal
information.

Profile > Tang Zi Weng

Personal Information

Name Tang Zi Weng
Email tang@gmail.com

Password e Edit Password

l

Role staff
Audit Log History
COURSE CODE mm ACTION TIME OLD VALUES NEW VALUES
Tang Zi 2023-09-03
UEEN2013 TCP/IP Network Fundamentals restored -
Weng 00:00:56
Tang Zi 2023-09-02 y
UEEN2013 TCP/IP Network Fundamentals deleted ExpandiCollapse -
Weng 23:52:33

Tana 7 N99 no oo

Figure 4.11 Account details page
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CHAPTER 5

SYSTEM IMPLEMENTATION

5.1 Overview
This topic covered various aspects of how the system works, the role of

different users, system functionalities, and deployment to GitHub.

5.2 Role Distribution

To meet the unique requirements of faculty members for effective course
syllabus administration, the LKC FES Syllabus Management Portal has been
created. This site provides a number of essential features that are intended to
streamline the syllabus management procedure and improve the collaboration
among staff and lecturers in LKC FES faculty. The user groups are divided into
two different roles, which are staff and lecturer. The distinct tasks are
responsibilities of these two important roles are accommodated by this complete

platform, which allows for smooth course syllabus management.

User Role Functionalities

Staff e Login account

¢ Modify account details

e Create course syllabus

e Review created course syllabus
e Search course syllabus

e Update course syllabus

e Keep track the changes of course syllabus
e Search audit log records

e Export course syllabus

e Archive course syllabus

o Restore archived course syllabus

e Approve course syllabus
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Lecturer e Login account

¢ Modify account details

e Create course syllabus

e Review created course syllabus

e Search course syllabus

e Update course syllabus

o Keep track the changes of course syllabus
e Search audit log records

e Export course syllabus

Table 5.1 Functionalities with different user roles

According to the table above, Staff members have additional functionalities that
involve archiving and restoring course syllabi and approving course syllabi.
This allows them to maintain and organize the syllabus database effectively,
ensuring that syllabi adhere to institutional standards and regulations. In short,
staff members have a broader administrative role in managing the portal and
maintaining data integrity, while lecturers concentrate on educational content
within the portal. Their combined functions strengthen one another, resulting in

an organized syllabus management process within the faculty.

5.3 Authentication

The login page prompts users to log in to the system using their email address
and password. When the login attempt succeeds, the user will be redirected to
the main page. The main page of the two different roles will have slight
differences as the staff offers extra features which is the archive and restore
function. When a user logs in, the system performs authentication checks to

determine their role.
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Syllabus Management Portal

Login
tang@gmail.com

UNIVERSITI TUNKU ABDUL RAHMAN

Figure 5.1 Login page

Syllabus Management Partal

Login

Figure 5.2 Failed Login page
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If the authenticated user’s role is identified as staff, the system will redirect

them to the homepage with additional functionalities.

List of Course Syllabus

Search by C
(] CODE

1 UEEN2013
2 UECS1144
3 UECS2596

de or Course Name

COURSE NAME

TCP/IP Network Fundamentals

Object.Orlented Application
Development

Industrial Training

Home

Audit Log

Archived Course

Profile

Logout

Action ~

Create New Course

SYNOPSIS ACTION

This course provides students with an understanding of the implementation of TCP/IP suite,
and the protocols implemented in each of the protocol sulte layer. Students are taught to apply

CIDR and VLSM in computer networks, and conirol network raffic using ACL n routers. IPY6 [ view [REZE] wreve |

and its migration issues is discussed to famillarise students with the next generation Intemet
Protocol. nas! lemak yes

This course presents object-oriented programming concepts through the study of an object-
oriented programming language. It starts with an introduction to terminology used in object-

oriented programming. This is followed by a detalled presentation of the concepts and " - =
ew wchive
programming language features for encapsulation, information hiding, inheritance, and

polymorphism. The appiication of these concepts in building applications with graphical user
interfaces, event-driven programming, and file processing are also presented.

Industrial training provides the impetus for students to comprehend and appreciate reakife

working experiences. Students may realise their ambition and ascertain their certain career G - —
iew ive
path from the experience gained during industrial training. The attachment provides students

the opportunity to meet and network with people in the industry.

Figure 5.3 Authenticated home page for staff

Conversely, the user with a lecturer role will be sent to the portal’s homepage,

which is intended to simplify course syllabus creation, review, and updating.

List of Course Syllabus

Search by C

3

CODE

UEEN2013

UECS1144

UECS2596

Course Name

COURSE NAME

TCP/IP Network Fundamentals

Object.Orlented Application
Development

Industrial Training

Home
Audit Log
Profile

Logout

Action ~

Create New Course

SYNOPSIS ACTION

This course provides students with an understanding of the implementation of TCP/IP suite,
and the protocols implemented in each of the protocol suite layer. Students are taught to apply

CIDR and VLSM in computer networks, and control network traffic using ACL in routers. IPv6 -
and its migration issues is discussed to familiarise students with the next generation Intemet

Protocol. nasl lemak yes

This course presents object-oriented programming concepts through the study of an object-
oriented programming language. It starts with an introduction to terminology used in object-

orlented programming. This Is followed by a detalled presentation of the concepts and -
programming language features for encapsulation, information hiding, inheritance, and

polymorphism. The application of these concepts in building applications with graphical user

interfaces, event-driven programming, and file processing are also presented

Industrial training provides the impetus for students to comprehend and appreciate reak-life

working experiences. Students may realise their ambition and ascertain their certain career -
path from the experience gained during industrial training. The attachment provides students

the opportunity to meet and network with people in the industry.

Figure 5.4 Authenticated home page for lecturer
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5.4 Profile Management
A user's profile page contains some of their personal data, which may
include the following information:
e Name
e Email address
e Password

e Role

User allows to edit their profile information by clicking the button located on
the right of the information.

Profile > Tang Zi Weng H

Personal Information

Name Tang Zi Weng
Email tang@gmail.com
Password e

Role staff

Audit Log History

COURSE CODE COURSE NAME USER m OLD VALUES NEW VALUES '
Object-Oriented Application Tang Zi 2023-09-05 - -
UECS1144 Bevelopment Wona updated et ExpandiCollapse

UECS1144 Oma::[-:)ner!i?ﬂ A;>[?I|\:ai\|)n

Figure 5.5 Profile page

Profile > Tang Zi Weng > Edit Name

Edit Name

Name

Tang Zi Weng

e ]

Figure 5.6 Edit name page
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Profile > Tang Zi Weng > Edit Email

Edit Name

Emall tang@gmail.com

Figure 5.7 Edit email page

Profile > Tang Zi Weng > Edit Password

Edit Password

pessword New Password

Confirm Password

m Cancel
Figure 5.8 Edit password page

55 Course Syllabus Management with CRUD Operation
The portal allows staff and lecturers to perform CRUD operations which

include creating, reading, updating, and archiving actions. Each user can
create several course syllabi as they want.

Create New Course Syllabus n

TEACHING & LEARNING ACTIVITES

COURSE CONTENT OUTLINE

TOTAL
GUIDED LEARNING (F2F)* GUIDED INDEPENDENT

SLT
LEARNING LEARNING

o (NF2F) (NF2F)

Topic 1: Intraduction and Conceptual Modeling

\Database Environment

'Data Models classification

Database System Concepts and Architecture

Data Modeling Using the Entity Relationship Model 12 4+ o 4
Enhanced ER and UML Modeling

Figure 5.9 Create course syllabus page

93




List of Course Syllabus

Datat System Fund: s (UECS1413) created successfully, waiting for approval

Figure 5.10 Successful message for user action

Once the lecturer/ staff creates the course syllabus, it will not show in the main

list of course syllabi. Only staff can view the pending course syllabus.

List of Course Syllabus

Cnmmm = m
“ SOURSEHAME SYHERSE m“ -

The unit covers various aspects of relational databases and database management

UECS1413  Database System Fundamentals  systems such as constraints, languages, design, normalization, database design theory pending -

and methodology, and basic database security

Figure 5.11 Pending list of course syllabus

The staff has the extra functionality to check on the pending course syllabus.
They can either perform view, update, or archive operations. Once the pending
course syllabus is approved, the course syllabus will be shown in the main list

of course syllabi which is accessible for both lecturer and staff.

UT-R You are logged in as Tang Zi Weng

List of Course Syllabus

B H m

Database System Fundamentals (UECS1413) approved successfully

i SOURSEHAE “m

The unit covers various aspects of relational databases and database management systems

methadology, and basic database security.

Figure 5.12 Main list of the course syllabus
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The approved course syllabus shows the approved status in the main list of

course syllabi.

List of Course Syllabus

Search by Code or Course Name H Create New Course

CODE COURSE NAME SYNOPSIS STATUS ACTION

The unit covers various aspects of relational databases and database management systems.
UECS1413 Database System Fundamentals  such as constraints, languages, design, normalization, database design theory and approved -
methodology, and basic database securlty

Figure 5.13 Approved list of course syllabus

Users are allowed to review the created course syllabus when they click on the

view button on each course syllabus.

Object-Oriented Application Development H

NO. COURSE INFORMATION

Course Code: UECS1144

Narne of Gourse: Dbject-Oriented Application Development

Synopsis
This course presents abject.oriented programming conoepts hrough the study of an object- oriented programming language. It starts with an introduction to terminology used in object-oriented
2. programming. This is followed by a detalled presentation of the concepts and programming language features for encapsulation, information hiding, inheritance, and polymorphism. The application of

these concepts In bullding appiications with graphical user nterfaces, event-driven programming, and file processing are also presented

Name(s) of academic staff: -

3.
o Trimester / Year offered: T2Y1, T3y1

s Credit Value: 4

6 Per-requisite / co-requisite: UECS1004/UECS 1104 Programming and Problem Solving OR UECS1643 Fundamentals of Programming

7. Course Classification: Core

Figure 5.14 Review page of course syllabus



All the information in the created course syllabus can be amended when needed.

Update Course Syllabus

COURSE CONTENT OUTLINE

Topic 1: Introduction to Objects and Classes
» Objects, classes, messages

« Primitive types and reference types

« Standard classes

« Class based modeling

« Class diagram

« Object clagram

Topic 2; Object-Oriented Programming Concepts
« Instance variables and instance methods

« Properties

+ Class variables and class methods

* Constructors

« Encapsulation, information hiding,
acoessibility

« Method overloading

= Broarammion fndamantale: fiow of cantrol

TR P R - — inn

m

GUIDED LEARNING (F2F)" GUIDED INDEPENDENT

LEARNING

(NF2F)

LEARNING
(NF2F)

Figure 5.15 Update Course Syllabus

The system will capture the field with a null value and prompt the user to enter

the valid details.

Update Course Syllabus

Topic 1: Introduction to Objects and Classes
« Objects, classes, messages

« Primitive types and reference types

« Standard classes

» Class based modeling

 Class diagram

« Object diagram

Topic 2: Object-Orlented Programming Goncepts
» Instance variables and instance methods

» Properties

» Class variables and class methods

» Construclorns

« Encapsulation, information hiding,

accessibility

« Method overloading

'a Benaramminn Lindamantale: e sl nntal

Topic 3: Advanced Object.Oriented Programiming
Goncepts

« Inheritance, superclasses and subclasses

« Method overriding

« Interfaces, abstract classes and abstract

1 1 1 D

0 Please fill ut this field |

Figure 5.16 Notification for errors
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A popup window will appear when the user with a staff role decides to archive

the created course syllabus.

Archive Confirmation

‘Are you sure you want to archive the course syllabus? Archiving will
move the course syllabus to the archived course files.

Figure 5.17 Popup notification for archive function

A flash session displays the message of archiving the course syllabus
successfully.

List of Course Syllabus

Industrial Training (UECS2596) archived successfully

D CODE COURSE NAME SYNOPSIS ACTION

This course provides students with an understanding of the implementation of TCP/IP suite,
and the protocols implemented in each of the protocol suite layer. Students are taught to apply

1 UEEN2013 TCPIIP Network Fundamentals  CIDR and VLSM in Gomputer networks, and Gontrol newark trafic using ACL in routers. 1Pv6 m -
and its migration Issues is discussed to familiarise students with the next generation Intemet
Protocol. nasl lemak yes

This caurse presents object.oriented programming concepts through the study of an object-
oriented programming language. It starts with an introduction 1o terminology used in object.

) Secsires Object-Oriented Application oriented programming. This Is followsd by a detalled presentation of the concepts and m -
Development programming language features for encapsulation, information hiding, inheritance, and
polymarphism. The application of these concepts in building appiications with graphical user
interfaces, event.driven programming, and file processing are alsa presented.

The arlous aspects of canirol and query oplimization in RDBMS,
4 Aschive
VECSsR0s Advanced Database Systems NoSGL databases including data modeling and design techniques, implementation S

Figure 5.18 Notification for Archive Action
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In the archived course page, the system displays the archived course syllabus

list with a restore button. Users can restore the course syllabus anytime if
necessary.

Archived Courses

mm SELETERAT “

3 UECS2596 industrial Training 2023-09-05 16:07:09

Figure 5.19 Archive course page

Archived Courses

Industrial Training (UECS2596) restored successfully

Figure 5.20 Notification for restore action

5.6 Audit Log History

All the actions done by users will be recorded and displayed on the audit log
page. The actions that are recorded in the audit log include the create, update,

delete, and restore operations. According to Figure 5.13, the user changed the
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details of the course content outline.

Update Course Syllabus u

COURSE CONTENT OUTLINE GUIDED LEARNING (F2F}" GUIDED INDEPENDENT

LEARNING LEARNING
(NF2F) (NF2F)

Topic 1: Intraduction to Objects and Classes

« Objects, classes, messages

« Primitive types and reference types

» Standard classes

» Class based modeling 1 1 1 E 1 ﬂ Il
+ Class diagram o o -

» Object diagram in advanced classification

‘Topic 2: Object-Oriented Programming Concepts
+ Instance variables and instance methods

« Properties
« Class variables and class methods
» Canstructors 2 2 2 2 2 2 2
« Encapsulation, information hicing,
n ‘acoessibility
« Method overioading =
st bttt Ao b e 4
[Tarir 2 Artuanradt ilart Arianted Broaramminn

Figure 5.21 Changes made by Users

The audit log captures user actions and displays them on the audit log page,

including the course code, course name, the user who performed the actions, the

timestamp, and the comparison of the old values with the new values.

Audit Logs

earch by Code or Course Name H

COURSE
cone COURSE NAME USER | ACTION ME OLD VALUES NEW VALUES
Object-Oriented Tang 2023.00-
Deveiopment weng 16:09:51
Object-Or ted
ecsts :’“‘ ':E” courseOutline  Topic 1: Introduction to Objects courseOutline  Topic 1: Intraduction o Objects and
plication
e Dep'” ” . Tang 2023.00- and Classes » Objects, classes, Classes » Objects, classes, messages
stribution of eicpmen
(o S” : . o v N p“ . 2 updated 05 messages  Primitive types and » Primitive types and reference types «
tudent istribution of
. ‘“ . S: 'ﬂ ' f ! ; Weng 16:08:51 reference types » Standard Standard classes  Class based
eaming Time wdent Learni
e e classes » Class based modeling »
ime) Class diagram e Object diagram
Tang 2023-09-
UECS2596 Industrial Training Zi restored 05
Weng 16:07:45
Tang 2023.09-
UECS2596 Industrial Training z deleted 05 ExpandiCaltapse
Weng 16:07:08

Figure 5.22 Audit logs page
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5.7 Searching Course Syllabus and Audit Record
A search bar is available for users to look up specific course syllabi by entering
the course code and course name.

Search Results for "UECS1144"

o CODE COURSE NAME SYNOPSIS ACTION

This course presents object-ariented programming concepts through the study of an object-
oriented programming language. It starts with an introduction to terminalogy used in object-

Object.Oriented Application oriented programming. This is followed by a detailed presentation of the concepts and
2 UECS1144 View Archive
Development programming language features for encapsulation, information hiding, inheritance, and
polymorphism. The application of these concepts in building applications with graphical user
interfaces, event-driven programming, and file processing are also presented.

Figure 5.23 Search result of the course syllabus

Search Results for "UECS1144"

B H H

COURSE CODE COURSE NAME USER ACTION TIME OLD VALUES NEW VALUES
UECS1144 Object-Oriented Application Development Tang Zi Weng updated 2023-09-05 16:09:51 -
UECS1144 Object-Oriented Application Development

) ) te PP velop! Tang Zi Weng updated 2023-00-05 16:00:51 Expand se -
(Distribution of Student Leaming Time) {Distribution of Student Learning Time) ;
UECS1144 Object-Oriented Application Development
T 2023 12:42: W Collaps:
ot O Procical) o O Pracia) rang Z\ Weng created 2023-00-02 12:42:12 Expand/Collapse
UECS1144 Object-Oriented Application Development
tect-Orlented App op TangZiWeng  crested | 20230002 124212 panacopse
(Info On Practical) {Info On Practical)
UECS1144 Object-Oriented Application Development - -
’ Tang Zi Weng created 2023.08-02 12:42:12 ExpandiCollapse
(Info On Practical) {Infa On Practical)
UECS1144 Object-Oriented lication Development
Y App lop! Tang ZI Weng created 2025-00-02 12:42:12 ExpandiCollapse -
(Info On Practical) (Info On Practical)
UECST144 Object-Oriented Application Development - -
Tang Zi Weng created 2023.08.02 12:42:12 ExpandiCollapse
(Info On Practical) (infa On Practical)
UECST144 Object.Oriented Application Development -
P P Tang Zi Weng created 2023.00-02 12:42:12 ExpandiCollapse .

Figure 5.24 Search result of course syllabus part 2

Upon entering a course code or course hame that does not correspond to any
existing course syllabus, the system will present a message stating, ‘No courses

found matching’.

Search Results for "z"

No courses found matching “2°

Figure 5.25 Search result for course syllabus part 3
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5.8 Export PDF File

‘Export to PDF’ functionality enables users to convert course syllabi into PDF
files, which are universally compatible and can be shared with others,
guaranteeing efficient course information distribution. ‘mPDF’ library is used
for generating PDF documents from HTML content, including nested tables. It
can be a suitable tool for generating PDFs for course syllabi that contain nested

tables.

@ save is B3
4 > Deskiop > v © h Deskiop »
Ad d D t b S t Organize > New folder o- @
vance atabase oystems 2 tore Update
| n 3
n_ Spme PDF -
- nioads # ames tools Yisa vis3 Poster File fin paf
Course Code: UECS3203 format.
s oriy-1904346
. Name of Course: Advanced Database Systems. Mpdt
Synopsis
2. The COUrse COVETS Vanaus aspects of concuirency control and g
5 Name(s) of academic staff ~ Hide Foiders S Cancel
| Trimester / Year offered: T1¥2, T2¥2,T1Y3, T3v3
s Credit Value: 3

Per.requisite / co-requisite: UECS1203/1403/1413 Database System Fundamentals

Figure 5.26 Export course syllabus part 1

= Advanced Database Systems UECS3203.pdf

Figure 5.27 Result of exported course syllabus
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5.9 Deployment to GitHub
Deploying the LKC FES Syllabus Management Portal to GitHub is a critical
step to ensure accessibility, version control, and collaborative development. The

deployment process to GitHub is present in the table shown below:

No Description

1 Create a GitHub repository

- Create a new repository on GitHub to host the project

2 Clone the Repository with the command

- Create a local copy of the GitHub repository using the

‘git clone’ command

3 Navigate to the project directory

- Move to the directory where the project files are stored

after cloning

4 Create a new branch and commit in the origin of the branch

- Create a new branch in the local repository and make

the necessary changes

5 Make code changes

- Modify code to the project

6 Stage and commit changes

- Prepare changes for submission by staging with the “git

add .” command and commit them

7 Push to GitHub repository

- Push the committed changes back to the GitHub

repository using the ‘git push” command

8 Checkout branch and merge with the branch with the main

- Switch back to the main branch and merge the branch

into the main branch using the ‘git merge’ command

Table 5.2 Deployment process to GitHub
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510  Database Design

To keep the database structure consistent and well-organized, this project take
advantage of Laravel’s migration and seeders. Migration handle schema
changes, ensuring the database adapts to the evolving needs of the application.
Seeders populate important tables, such as the default user account. This
approach ensures the database remains tidy and in sync with the changing

requirements in the portal.

511  System Deployment

In this project, DirectAdmin is used as the web hosting control panel to deploy
a Laravel-based website to the public. | uploaded my project files and created a
database effortlessly through DirectAdmin’s intuitive interface. With
DirectAdmin, scheduling jobs for automated tasks was straightforward, and |
appreciate the convenience of monitoring server performance and setting up
regular backups for peace of mind. This control panel has made deploying my
Laravel project (LKC FES Syllabus Management Portal) a smooth and efficient

experience.

DirectAdmin

Table 5.3 DirectAdmin Logo

512  Conclusion

In short, the LKC FES Syllabus Management Portal has been created to meet
the specific requirements of the faculty’s employees and lecturers. Staff
members handle administrative tasks like archiving and restoring syllabi, while
lecturers focus on creating and managing course content. The portal’s
authentication system ensures secure access for each role. CRUD operations,

audit logs, profile management, and effective search are some of its
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characteristics. Moreover, users have the option of exporting syllabi to PDF

files for convenient distribution and reference.
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CHAPTER 6

TESTING

6.1 Overview
This chapter provides an overview of the testing performed on the implemented
system and the evaluation of the test results. The testing activities for this project

encompassed unit tests, integration tests, and user acceptance testing.

6.2 Unit Test

Unit testing is a method of software testing used in software development to
assess distinct program elements or units. A number of tests have been run with
the goal of identifying as many faults as possible and fixing them before they
do any significant harm. It ensures the confirmation that the system is accurate
and that it complies with the given guidelines. To ensure that every component

of the portal functions as expected, multiple test cases are created.

1. Login Account

Test Case ID Test Case Expected Output Status
UTCO001 The user logs in | The system denies | Pass
account with a the login access,
valid email displaying an
address but an invalid email or
invalid password. | password.
UTC002 The user logs in | The system denies | Pass
account with a the login access,
valid password displaying an
but an invalid invalid email or
email address. password.
UTCO003 The user logs in | System allows the | Pass
account with a login access and
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valid email

address and

redirects to the

home page of the

password. portal.
UTC004 The user logs in | The system Pass
account without | provides a
entering any notification to
values. remind users to fill
out the field.
UTCO005 The user logs in | The system Pass
account with the | provides a
wrong email notification to
address format remind users to
(lack of @ include an ‘@’
symbol) symbol in the
email address.
Table 6.1 Unit test - Login Account
2. Authentication
Test Case ID Test Case Expected Output | Status
UTCO006 The user witha | The system Pass
staff role logs in | redirects to the
to the account. staff home page.
UTCO007 The user with the | The system Pass
lecturer role logs | redirects to the
in to the account. | lecturer's home
page.
Table 6.2 Unit test - Authentication
3. Create Course Syllabus
Test Case ID Test Case Expected Output Status
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UTCO005 Staff create a new | The course Pass
course syllabus syllabus was
created
successfully and
waiting for
approval.
UTCO006 Lecturers create The course Pass
new course syllabus was
syllabi created
successfully and
waiting for
approval.
UTCO007 Users (staff and The system Pass
lecturer) create provides a
course syllabi notification to
without entering | remind users to fill
data in the field out the field.
that is required to
be filled out.
UTCO008 Users (staff and Users added rows | Pass
lecturer) add a successfully in part
row in part 11 of | 11 of the CRF
the CRF template | template
(distribution of (distribution of
student learning student learning
time). time).
UTCO009 Users (staff and Users remove the | Pass

lecturer) remove a
row in part 11 of
the CRF template

(distribution of

row successfully in
part 11 of the CRF
template

(distribution of
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student learning

student learning

lecturer) remove
the row in the last
part of the CRF
template
(information on

practical).

successfully in the
last part of the
CRF template
(information on

practical).

time). time).
UTCO010 Users (staff and Users add rows Pass
lecturer) add a successfully in the
row in the last last part of the
part of the CRF CRF template
template (information on
(information on practical).
practical).
UTCO011 Users (staff and Users remove rows | Pass

4. Review the Created Course Syllabus

Table 6.3 Unit test - Create Course Syllabus

not allowed to
view the pending

course syllabus

course syllabi of
the lecturer view

shows only the

Test Case ID Test Case Expected Output | Status
UTCO012 Staff view The main list of Pass

pending course course syllabi of

syllabus created | staff view shows

by staff and all the pending

lecturer. and approved

course syllabi.

UTCO013 The lecturer is The main list of Pass
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before approval
by staff.

approved course
syllabus.

UTCO014

The lecturer and
staff review the
details in the
created and
approved course

syllabus.

The system
displays all the
data in the
approved course
syllabus created
by users (staff and
lecturer).

Pass

Table 6.4 Unit test - Review Created Course Syllabus

5. Search Function for Course Syllabus and Audit Log Record

Test Case ID Test Case Expected Output | Status
UTCO015 Staff searches The system Pass
both pending and | displays the
approved course | pending and
syllabi by using approved course
course code and | syllabus matched
course name. with the keyword
(course code and
course name).
UTCO016 Lecturer searches | The system Pass
approved course | displays the

syllabi by using
the course code

and course name.

approved course

syllabus matched
with the keyword
(course code and

course name).
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UTCO017 Users (staff and The system Pass
lecturer) search displays all the
the course course syllabi.
syllabus without
entering any
keyword (course
code and course
name).
UTCO018 Users (staff and The system shows | Pass
lecturer) search a message “No
course syllabi courses found
with unmatched | matching the
keywords (course | keyword”.
code and course
name).
UTCO019 Users (staff and The system Pass
lecturer) search displays the audit
audit log records | log records
by using the matched with the
course code and | keyword (course
course name. code and course
name).
UTC020 Users (staff and The system Pass
lecturer) search displays all the
audit log records | audit log records.
without entering
any keyword
(course code and
course name).
UTC021 Users (staff and The system shows | Pass

lecturer) search

a message “No
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audit log records
with unmatched
keywords (course
code and course

name).

audit log found
matching the

keyword”.

Table 6.5 Unit test - Search Function for Course Syllabus and Audit Log

5. Update Course Syllabus

Record

Test Case ID

Test Case

Expected Output

Status

UTCO022

Users (staff and
lecturer) make
changes to the
created course

syllabus.

Course syllabus
updates
successfully and
displayed in the
main list of course

syllabi.

Pass

Table 6.6 Unit test - Update Course Syllabus

6. Keep Track of the Changes of Course Syllabus

Test Case ID

Test Case

Expected Output

Status

UTCO023

Users (staff and
lecturer) keep
track of the
changes on the

course syllabus.

The system
displays all the
audit log records
performed by
users including
created, updated
deleted, and

restored actions.

Pass

Table 6.7 Unit test - Keep Track of the Changes in Course Syllabus
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7. Modify Account Details

updated personal

information.

successfully.

Test Case ID Test Case Expected Output Status
UTC024 Users (staff and Users (staff and Pass
lecturer) edit lecturer) edit
personal personal
information information
including name, | successfully and
email address, the latest personal
and password. information is
stored in the
database.
UTC025 Users (staff and | Users (staff and | Pass
lecturer) logging | lecturer) login
accounts with | account

Table 6.8 Unit test - Modify Account Details

8. Export Course Syllabus

course syllabus
to PDF file.

exported as a PDF
file and shows all
the data in the

course syllabus.

Test Case ID Test Case Expected Output | Status
UTC026 Users (staff and | The course Pass
lecturer) export | syllabus is

Table 6.9 Unit test - Export Course Syllabus
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9. Archive and Restore Course Syllabus

Test Case ID Test Case Expected Output Status
UTC027 Staff archive the | Course syllabus Pass
course syllabus | archived
from the main successfully and
list of course stored in archived
syllabi. course file.
UTC028 Staff restored the | The archived Pass

archived course
syllabus from the
archived course
file.

course syllabus
was restored
successfully and
placed back on the
main list of course

syllabi.

Table 6.10 Unit test - Archive and Restore Course Syllabus

10. Approve Course Syllabus

Test Case ID Test Case Expected Output Status
UTC029 Staff approves Staff approved the | Pass
the pending pending course

course syllabus
created by users
(staff and

lecturer).

syllabus
successfully and
the pending status

turned to approved.

Table 6.11 Unit test - Approve Course Syllabus
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6.3 User Acceptance Test
User Acceptance Test is one of the stages of the software testing process, during
which customers or end users evaluate and validate the program to determine if

it satisfies their unique demands and requirements. In this project

Name of Tester | Sugumaran a/l Nallusamy (Supervisor)
Date Tested 6" September 2023
User Role Staff, Lecturer
Test Cases Test Description | Status Comments
(Pass/Fail)
Login Account The user isable | Pass
to log in account.
Create a New Users are able to | Pass
Course Syllabus | create new
course syllabi
and store them in
the list of course
syllabi.
Review Created | Users are able to | Pass
Course Syllabus | review the
created course
syllabus in the
list of course
syllabi.
Update Created | Users are able to | Pass Any updates
Course Syllabus | amend the data in must be
the created approved by the
course syllabus staff before
and update it. appearing in the
main list
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Archive Course

Syllabus

Users are able to
archive the
created course

syllabus.

Pass

Restore Course
Syllabus

The user is able
to restore the
archived course
syllabus back to
the list of course
syllabi.

Pass

Search Course

Syllabus

Users are able to
search the course
syllabus using
the course code

and course name.

Pass

Review Audit

Log Record

The user is able
to review the

audit log record.

Pass

Search Audit
Log Record

Users are able to
search the audit
log record using
the course code

and course name.

Pass

Modify Profile

Information

User is able to
modify their
profile
information
(name, email
address, and

password).

Pass
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Login Account The user isable | Pass

with Latest to log in to the

profile account using the

information amended profile
information.

Export Course The user isable | Pass

Syllabus

to export the
created course
syllabus to a PDF
file.

Table 6.12 User Acceptance Test 1

Name | Faranak Nejati (Moderator)

of

Tester

Date 4/10/2023

Tested
User Lecturer
Role
Test Test Status | Comments
Cases | Descrip | (Pass/
tion Fail)
Login | The Pass
Accoun | user is
t able to
log in
account

Create | Users
a New | are able

Course |to

Pass The Ul need to be revised. Some of the text

boxes are not aligned.
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Syllabu | create
S new When | create a first course syllabus, then in
course audit log, there was multiple lines for creating
syllabi that syllabus. Refer to the following figure:
and
store
them in
the list
of
course
syllabi. For some cells in the tables which have
options like “LEARNING AND TEACHING
METHODS?”, it would be better to have a
drop-down list, then we can easily choose
from there instead of typing. It is the same for
the dates and hours field.
Some of the fields that must be a number, user
still key in letters too. It would be better if
limit those fields.
Review | Users Pass The calculation of all the total fields need to
Created | are able be automatic
Course | to
Syllabu | review
S the
created
course
syllabu
s in the
list of
course
syllabi.
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Update | Users Pass When | create a syllabi, | cannot see it until
Created | are able staff approve it.
Course | to But, when | edit a syllabi, I can immediately
Syllabu | amend see the changes without approval from staff!
S the data The right behaviour is to approve it from staff
in the first, then the changes will be applied.
created
course
syllabu I only edit some of the fields. There is a need
s and to test all fiends to make sure all can be
update updated successfully.
it.
After editing, in audit, | saw that some of the
changes have not been done by me, but it has
been applied. For example, in the following
picture, I did not changed those “0”, but all
changed to empty.
=
course_name Wireless course_name
Apliication
course_synopsis  Some dummy course_synopsis
data
sco1_PO1 1 3co1_PO1
sco1_Po2 0 9c01_PO2
8cO1_PO3 0 9c01_PO3
9C0O1_PO4 0 9C0O1_PO4
sco1_Pos 0 3co1_POS
sco1_Pos 0 3c01_POS
sco1_Po7 0 aco1_PO7
sco1_PO8 0 9co1_POS
3c01_POS 0 3C01_POS
9C02_PO1 0 9C02_PO1
Archiv | Users Pass
e are able
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Course
Syllabu

S

to
archive
the
created
course
syllabu

S.

Restore
Course
Syllabu

S

The
user is
able to
restore
the
archive
d
course
syllabu
s back
to the
list of
course

syllabi.

Pass

Search
Course
Syllabu

S

Users
are able
to
search
the
course
syllabu
s using
the
course

code

Pass
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and
course

name.

Review
Audit
Log

Record

The
user is
able to
review
the
audit
log

record.

Pass

Suggestion: Expand and collapse in all the

pages need to be replace by a right widget

rather than a button!

Search
Audit
Log

Record

Users
are able
to
search
the
audit
log
record
using
the
course
code
and

Pass
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course

name.

Modify
Profile
Inform

ation

User is
able to
modify
their
profile
informa
tion
(name,
email
address,
and
passwo
rd).

Pass

The changing password, does not get the

current password. For the security reasons, in

the process of changing password, it should
get the current password first!

Login
Accoun
t with
Latest
profile
inform

ation

The
user is
able to
log in
to the
account
using
the
amende
d
profile
informa

tion.

Pass

Export

Course

The
user is
able to

export

Pass

It functioning great, however, it would be

better if there would be a better page design.
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Syllabu

S

the
created
course
syllabu
stoa
PDF
file.

For example, something similar to our current

course syllabus page.

Table 6.13 User Acceptance Test 2
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CHAPTER 7

CONCLUSION AND RECOMMENDATION

7.1 Contribution of the Application

The LKC FES Syllabus Management Portal is a valuable application for
educational institutions, offering a centralized platform that enhances the
creation, updating, and management of course syllabi. With the version control
feature, users can easily track changes and updates to ensure data integrity and
collaborate on syllabus development. In addition, the application employs role-
based access, granting specific permissions to different personnel, and ensuring
that only authorized individuals can modify and approve syllabi. The search
function simplifies the process of finding syllabi and audit log records based on
keywords. By implementing the syllabus management portal for faculties.

7.2 Limitations

The syllabus management portal may not be considered a complete or
comprehensive application. It has some limitations as a result of the tight project
deadline, which prevented the inclusion of certain functionalities in the
application. While the portal offers valuable features for managing the course
syllabi, there is room for improvement to enhance its functionality and make it

a more comprehensive application.

7.2.1  Automated Calculation Method

Users, in particular faculty staff and lecturers in charge of managing course
syllabi are burdened more as a result of the lack of an automated calculating
approach. The CRF template must be manually updated with the computed
values once each user totals the hours allotted to each component and performs
the relevant computation. These procedures might take a lot of time and are
prone to human mistake, which might lead to an inaccurate report of the
distribution of student learning time (SLT).
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7.2.2  Capturing Detailed Audit Log Record

The current audit log’s main function is to keep track of the user activity inside
the portal, such as course syllabus creation, changes, deletions, and restorations.
However, it does not offer a comprehensive document-based history with an
adequate level of detail to compare changes to the course syllabus. The lack of
a thorough comparison option that shows certain changes made to the course
syllabus material is a severe restriction. Users who are in charge of managing
the course syllabus need to be able to trace precisely what has been changed,
added, or removed in each revision of the syllabus. Without the degree of
specificity, it will be slightly difficult to determine how changes will affect

things and to guarantee data consistency and correctness.

7.2.3  Fixed CRF Template

Not all courses follow the same structure, and this includes differences in the
Course Registration Form template (CRF). Some courses might not even have
specific information such as the information on practical, which could be left
blank in the existing template. Sometimes, users are required to input
information on the section, even if the course does not have them. For instance,
users might be forced to enter placeholders like the ‘-° symbol to indicate the

absence of practical components, which is not an optimal solution.

7.3 Recommendations for Future Work
Even though the project has solved the challenges associated with tracking
changes in course syllabi, there is still room for improvement in a few aspects

of the system.

1. Automated Calculation Method

Future updates may provide an automatic calculation mechanism despite the
capability to calculate and enter the total national hours for student learning time
(SLT). With this improvement, users would no longer need to manually add up

the different components (Lecture, Tutorial, Practical, Online, Guided learning,
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Independent Learning), calculate the total number of SLTs, etc. Automation
would not only reduce the likelihood of human errors but also streamline the

data entry process.

2. Capturing Detailed Audit Log Record

Future work should focus on documenting specific modifications made to the
course syllabi in order to give a more thorough audit trail. The audit record
might be improved in this way to provide a clearer, more detailed picture of

how course syllabi have changed over time.

3. More User-Friendly User Interface

The user interface (Ul) may be further improved for usability to improve the
overall user experience. Future versions should concentrate on enhancing the
Ul design to make it more user-friendly and effective. This involves simplifying
the way users navigate through the system, making the layout of the course
information more intuitive, and introducing user-friendly features that do not
require extensive guidance. Creating a more user-friendly interface will
enhance the overall user experience, making the system easier to use and

increasing user satisfaction.

4. Dynamic CRF Templates

A dynamic CRF template system that adjusts to the specifics of each course
may be implemented. The system structure and specifications of the course
rather than utilizing a set template for all courses. This would remove the need
for users to enter pointless or placeholder data and ensure that each course’s

distinctive features are accurately reflected in the syllabus.

5. Real-time Notification Update

Real-time notification updates can greatly improve user interaction and

teamwork inside the system. The incorporation of a notification system that
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immediately alerts users to significant actions and changes should be explored
in further development. The alerts could cover various events like approval
requests, changes made by users, and even newly created course syllabi. By
receiving live notifications, users can stay in the loop and interact more
effectively, promoting seamless collaboration and communication among staff

and lecturers.
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10.

11.

12.

APPENDICES

Appendix A Research Questionnaire
As a lecturer/ officer, how often do you change the content in the

course syllabus?

How easy is it to use the course syllabus to upload and organize course

materials?
How satisfied are you with the organization and layout of the course?

Do you feel that your school or institution provides adequate resources
for tracking and accessing course syllabi?

How often do you check for updates to a course syllabus?
How do you find the most recent version of the course syllabus?

What methods do you typically use to locate the most recent version of
a course syllabus?
Have you ever had difficulty finding the most up-to-date version of a
course syllabus?
Have you ever missed important information or changes in a course
syllabus because you couldn't find the latest version?
How have you ever experienced any technical difficulties when using
the course syllabus as a lecturer/ officer?

- Difficult to keep track of the changes in the syllabus

information.
- Unable to track the latest copy.

- Unable to manage time management for the teaching

plan.

- Other...

How important do you think it is for instructors to make the latest
version of a course syllabus easily accessible to students?
How do you think technology could be used to improve the process of
managing and distributing course syllabi?
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13. In your opinion, what suggestion do you have for improving the

process of distributing and tracking changes of the course syllabus?

Please agree to the terms below:

9 responses

| have understood and agree to
the disclaimer above and to
provide real data for the purpos...

9 (100%)

As a lecturer/ officer, how often do you change the content in the course syllabus?
9 responses

4
4 (44.4%)

2 (22.2%) 2 (22.2%)

1(11.1%)
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How easy is it to use the course syllabus to upload and organize course materials?
9 responses

6
5 (55.6%)
4
2
2 (22.2%) 2 (22.2%)
0 (0%) 0 (0%)

. | |

1 2

How satisfied are you with the organization and layout of the course?

9 responses

3 (33.3%) 3 (33.3%)

2 (22.2%)

1 (11.1%)

0 (0%)
0 l
1

Do you feel that your school or institution provides adequate resources for tracking and accessing

course syllabi?
9 responses

@ Yes
® No

132



How often do you check for updates to a course syllabus?
9 responses

3 (33.3%) 3 (33.3%)

2 (22.2%)

1 (11.1%)

0 (0%)
0 |
1

How do you find the most recent version of the course syllabus?

9 responses

In student portal

From staff portal

Programme structure in Web2

utar portal

Through UTAR Portal

Check with colleagues or Head of Department
UTAR Portal

oK.

Informative

133



What methods do you typically use to locate the most recent version of a course syllabus?

9 responses

Student portal

From staff portal

Web2

utar portal

Check the course syllabus based on latest intake
Via the UTAR portal

The senate approved date in the syllabus
traditional way with pdf viewer

Store the course syllabi by programme and name the folder according to the trimester and Senate
annroval date

Have you ever had difficulty finding the most up-to-date version of a course syllabus?

9 responses

@ Yes
@® No

Have you ever missed important information or changes in a course syllabus because you couldn't

find the latest version?
9 responses

@® Yes
@ No
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How have you ever experienced any technical difficulties when using the course syllabus as a

lecturer/ officer?
9 responses

Difficult to keep track of the cha... 3 (33.3%)

Unable to track the latest copy 1(11.1%)

Unable to manage time manag...
1(11.1%)
1(11.1%)
1(11.1%)
1(11.1%)
1(11.1%)

How important do you think it is for instructors to make the latest version of a course syllabus

easily accessible to students?
9 responses

6 6 (66.7%)
4
3 (33.3%)
2
0 (0%) 0 (0%) 0 (0%)
0 L | \
1 2 3

How do you think technology could be used to improve the process of managing and distributing
course syllahi?

9 responses

Current platform good enough as it serve as one stop portal to refer all the academic matters that can
benefited student & staff.

Tracking the changes made
NA

has some forms using system to allow us easier to change the contents/update the contents in course
syllabi instead of using Microsoft words.

User can access the syllabus anywhere
To automate the process of updating and distributing syllabi.
web application

yes
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In your opinion, what suggestion do you have for improving the process of distributing and
tracking changes of the course syllabus?

9 responses

Current process and procedures already good enough. In term of tracking changes, faculty already have
an offline record to capture the changes in course syllabus. All changes reported in university meeting
quarterly. Nevertheless, for continual quality improvement purpose, it is good if UTAR have a platform
where the offline process can be captured systematically via system.

Centralised system that can be given to users based on their roles
NIL
use a system to manage will be easier than using microsoft words/excel.

i) The idea of version control system can be adopted to manage different versions of syllabus
ii) The idea of review system can be adopted to improve the process of updating the syllabus

An online portal that can be integrated with the existing Staff Portal would be good.

to have change control and version control tracking

Through the visual diagrammatic representation to show the changes according to timeline
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