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The room booking process at the Faculty of Computer Science and 
Information Technology (FSKTM), UTHM, still relies on manual 
methods, often leading to confusion, overlapping reservations, and 
delayed confirmations. The absence of an efficient system makes it 
difficult for administrators to manage room reservations, especially as 
the number of users increases. Therefore, this project develops a web-
based information system, known as BookIT, to modernize and 
centralize the room booking process at the faculty. The primary 
objective of this project is to create an automated booking system that 
allows users, such as students, lecturers, and administrative staff, to 
make reservations more efficiently and systematically. This project 
adopts the Agile methodology, which involves phases of requirements 
gathering, development, testing, and maintenance in iterative cycles. 
The system is designed using web technologies such as HTML, CSS, and 
JavaScript for the user interface, while PHP and MySQL are used for 
backend development and database management. Key features include 
real-time availability, automated booking, schedule conflict 
management, as well as automated notifications and booking 
confirmations. The system is also equipped with security features such 
as user authentication and data encryption to ensure information 
integrity. BookIT can improve booking efficiency, reduce manual 
errors, and accelerate the reservation approval process. Furthermore, 
the system also able to reduce administrative workload and enhance 
user experience.  
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1. Introduction 

Managing rooms and resources is essential for Fakulti Sains Komputer Teknologi Maklumat (FSKTM) at UTHM to 
ensure smooth academic operations. Lecture halls, meeting rooms, and other facilities are frequently in use, 
making it important to handle bookings efficiently. Without a proper system, scheduling conflicts, delays, and 
errors can disrupt daily activities and impact the academic experience. 

Currently, FSKTM relies on manual room booking processes, including emails, in-person requests, and paper-
based methods. These approaches are time-consuming and prone to mistakes, often resulting in double bookings, 
miscommunication, and administrative inefficiencies. Users frequently face difficulties in checking room 
availability, and the lack of real-time updates further complicates the process. With the use of systems in 
organizations, it has made a significant impact and helped in the elimination of delays and minimization of errors 
[1]. 

To address these challenges, this project proposes the development of an online Room Booking System for 
FSKTM. The system will provide a centralized platform where students and staff can check room availability and 
make bookings in real time. This will help prevent scheduling conflicts and ensure more effective resource 
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management. By streamlining operations and managing reservations efficiently, an online booking system can 
improve user satisfaction [2]. 

In addition to reducing administrative workload, the proposed system will optimize room usage and minimize 
the chances of overbooking. It will also support better communication between users and administrators, 
enhancing the overall experience. By automating the booking process, the system aims to create a more organized 
and efficient academic environment at FSKTM. 

2. Literature Review 

This chapter reviews the literature and technologies relevant to developing the FSKTM Room Booking System. It 
begins with a case study of FSKTM, outlining the current challenges with manual room booking and data 
management. The chapter then explores key technologies, such as web-based platforms and real-time availability 
tracking, and explains their suitability for the project. A comparison of three existing room booking systems 
follows, evaluating their features, strengths, and limitations. Finally, the chapter compares the proposed system 
with these existing solutions, highlighting improvements and key features that address the current challenges at 
FSKTM. 

2.1 FSKTM Faculty Room Reservation System 

The FSKTM Room Booking System is a web-based platform designed to enhance room reservation 
management at FSKTM, UTHM. The system focuses on key features such as real-time availability tracking, efficient 
booking management, and automated conflict resolution. Its user-friendly interface allows students, staff, and 
administrators to easily reserve rooms, check availability, and manage bookings with minimal effort. Unlike more 
complex commercial systems, this system is simple, cost-effective, and tailored to meet the specific needs of 
FSKTM, ensuring that it is both practical and efficient. It aims to address the issues of manual booking processes, 
such as delays, errors, and scheduling conflicts, without introducing unnecessary complexity. 

The FSKTM Room Booking System draws inspiration from existing solutions like the GEON Meeting Room 
Booking System, UMPoint Room Booking System, and UTeM Library Room Booking System. These systems offer 
features that support efficient room reservation and management, and the proposed system incorporates similar 
functionalities to streamline the booking process. By centralizing the booking system, it improves administrative 
workflows, reduces the potential for errors, and enhances overall user satisfaction, making room reservations at 
FSKTM more organized and efficient. 

2.2 Study of Existing Related Systems 

The review of existing room booking systems reveals that each system offers essential features for room 
reservations, but they vary in the range of functionalities provided. Some systems, such as GEON Meeting Room 
System and UMPoint, include room booking management, availability checks, and booking notifications, but they 
lack features like autonomous confirmation and feedback collection. Other systems like UTeM Library Room 
Booking offer booking management and availability checks but do not support autonomous confirmation or data 
reporting. 

The proposed FSKTM Room Booking System aims to combine the best features of these systems while 
addressing their limitations. It includes comprehensive modules such as login, room booking management, 
autonomous confirmation, booking notifications, feedback collection, and data reporting. This combination 
ensures that the system is user-friendly, efficient, and tailored to the needs of FSKTM faculty, staff, and students. 
The system will streamline room booking processes, improve communication, and enhance administrative 
oversight, making it a more effective solution compared to the existing systems. Table 1 summarizes the findings 
of the system’s comparison. 
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Table 1 System Comparison 

          Systems         

                     

Features 

UMPoint Utem Library Room 
Booking 

Geon Meeting 
Room System 

BookIT 

Login √ √ √ √ 

Room Booking 
Management 

√ √ √ √ 

Room Availability 
Check 

√ √ √ √ 

Autonomous 
Confirmation  

√ X √ √ 

Booking 
Notifications 

X √ √ √ 

Feedback Collection X X X √ 

 

3. Methodology 

The development model chosen for this project is Agile, which is a flexible and user-centered method for 
developing product prototypes in the course of development [3], allowing the system to evolve with continuous 
input from users. Agile is particularly well-suited for the FSKTM Room Booking System, where user needs and 
feedback play a critical role in shaping the system throughout its development. Agile development is structured 
around sprints, which are short, time-boxed cycles focused on delivering small, functional parts of the system. At 
the end of each sprint, the project team gathers feedback from stakeholders, which is then used to refine and 
improve the system in the next iteration. This approach allows the project to adapt quickly to evolving 
requirements and ensures that the final system closely meets the needs of FSKTM’s faculty, staff, and students. 
The Agile model encourages continuous progress, making it easier to adjust priorities and enhance the system 
incrementally based on feedback. Table 2 will display the software development activities and their task. 

Table 2 Software Development Activities and Their task 

Phase Task Output 

Requirement 
Gathering 

 Analyzing current manual booking 
procedures. 

 Defining objectives and scope of 
the Faculty Room Booking System. 

 Identifying required features and 
functions. 

 creating the data flow diagram and 
entity relationship diagram 

 Initial understanding of 
requirements. 

 Documented objectives and scope 

 Documented objectives and scope 

 List of proposed features and 
functionalities 

 Gantt chart and project schedule 

 DFD, ERD, Flowchart 

Design   Developing user interface 
wireframes and prototypes. 

 Defining system navigation 
structure and flow. 

 Designing database schema 

 User-friendly interface design. 

 Defined navigation structure. 

 Database schema 

 System architecture 

 Data dictionary 

Development  Front-end and back-end 
development. 

 Implementing interactive features. 

 Integrating security features. 

 Functional application interface. 

 Interactive components. 

 Secure login and data handling. 
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Table 2 (cont) 

Phase Task Output 

Testing  Conducting alpha and beta testing 
phases. 

 Collecting feedback from users. 

 Testing report with identified issues. 

 Summary of user feedback. 

Deployment  Deploying the system for use by 
FSKTM faculty and students. 

 Providing user training sessions. 

 Fully operational system. 

 User training summaries. 

Maintenance 
and Updates 

 Monitoring system performance. 

 Collecting user feedback for 
improvements. 

 Implementing periodic updates 
and bug fixes 

 Maintenance logs and update 
records. 

 Continuous system enhancement. 

 

3.1 System Analysis 

The system analysis stage involves understanding the users' requirements and evaluating the current manual 
room booking processes at FSKTM to identify areas for improvement. This stage includes discussions with faculty 
staff, students, and administrators, as well as observing the existing booking methods, such as in-person requests, 
emails, and paper-based records. The analysis focuses on areas like room availability checking, booking 
management, and communication between users and administrators. Based on these observations, user needs are 
documented, and key areas for improvement are identified, ensuring the new system effectively addresses the 
challenges faced by the current manual processes. 

3.1.1 Context Diagram 

Figure 1 shows the context diagram with two external entities: the user and the admin. The admin manages 
room availability by updating room details and handling user reports, such as technical issues, by contacting the 
technician. Users can make bookings, update their information, submit reports, and provide feedback. They also 
receive notifications once their reservation is complete. 

 

 
 

Fig. 1 Context Diagram 

3.1.2 Data Flow Diagram 

The FSKTM Room Reservation System consists of six key processes: User Login, User Registration, Room 
Availability Management, Room Booking, User Report Management, and User Feedback Management. These 
processes work together to provide an efficient solution for managing room reservations. The system uses seven 
data stores to manage and store information: User Data, Admin Data, Room Management Data, Room Reservation 
Records, Classes Data, User Reports, and User Feedback. Each data store ensures secure and organized storage of 
relevant data, such as user information, room availability, booking details, and feedback. Figure 2 shows how data 
flows between the processes and data stores, ensuring smooth operations and efficient room booking 
management at FSKTM. 
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Fig. 2 Data Flow Diagram  

3.1.3 Entity Relationship Diagram  

An Entity Relationship Diagram (ERD) visually represents the relationships between different entities in a 
system. ERDs are essential for database design, as they help model the database structure and ensure data 
integrity. Figure 3 displays the ERD for the developed system, showcasing the relationships and cardinalities 
among the identified entities.  
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Fig. 3 Entity Relationship Diagram  

4. System Design 

The system design phase focuses on defining the architecture, database structure, and user interface (UI) of the 
FSKTM Faculty Room Reservation System. This phase ensures that the system is well-structured, efficient, and 
user-friendly. 

4.1 System Architecture 

The Faculty Room Booking System is designed using a three-tier architecture that separates the system into 
the Presentation Layer, Application Layer, and Database Layer. This structured approach ensures clear 
functionality, scalability, and efficient communication between users and the backend. Figure 4 illustrates the 
system architecture diagram. 

 

 

Fig. 4 System Architecture Diagram 
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4.2 Database Design 

The data dictionary and schema table are provided in this section to shows the database design of proposed 
system. 
 

i. Tbl_user (userID (PK), fullname, email, password,role,telephone, pfp) 

ii. Tbl_admin (adminID (PK), name, email, password, profile_picture) 

iii. Tbl_room (roomID (PK), building, room, capacity) 

iv. Tbl_reservation (reservationID (PK), userID (FK), building, room, date, 

start_time, end_time, status, purpose) 

v. Tbl_class (classID (PK), building, room, day, start_time, end_time, 

subject, end_date, created_at) 

vi. Tbl_user_feedback (feedbackID (PK), userID (FK), feedback_type, title, 

description, created_at) 

vii. Tbl_booking_reports (reportID (PK), userID (FK), reservationID (FK), 

report_type, description, status, created_at) 

4.3 Interface Design 

This section will show the user interface design of the proposed system. The user interface design will display 
the layout of the system interface that the user will interact with. Figure 5 represents the interface design to be 
developed. 

 

  

Fig. 5(a) Admin Login Interface Design Fig. 5(b) User Login Interface Design 

  

  

Fig. 5(c) User Dashboard Interface Fig. 5(d) User Booking Interface 

  

  

Fig. 5(e) User Booking Records Interface Fig. 5(f) Admin Dashboard Interface 

  

5. Implementation 

The implementation phase is the process of building the entire Faculty Room Reservation System. For websites, 
HTML, CSS, and PHP programming languages will be used for coding. Then, the software used is XAMPP. XAMPP 
is a distributor that provides server and database modules. The integrated development environment software 

used is Microsoft Visual Studio. 
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5.1.1 Login and Registration Module Development 

Figure 6 shows the server-side coding for the account registration and user login. For the new user, they must 
register first. They must insert their information like user ID, name, email, password, role and their telephone 
number. The users (student and lecturer) have to login first to access the system. They need the email and 
password.  
 

 

Fig. 6 Account Registration and User Login Source Code 

5.1.2 Real Time Availability Module 

The Real-Time Availability Module helps users see which rooms are available at any given time. This feature 
is important because it avoids double bookings and ensures the rooms are used efficiently. It shows current 
bookings, open time slots, and any blocked times due to maintenance or other reasons. The admin can select the 
building, room, day, start time, end time, subject, and the end date for the availability setting. This information is 
used to block off the room for scheduled classes or events. Figure 7 shows the code that processes and stores the 
availability data into the system so that users can see the latest room status whenever they try to make a booking. 

 

 

Fig. 7 Admin Room Availability Management Source Code 

On the user side, they can only book if the room is available. If a room is already booked or has a class 
scheduled, it will be marked as unavailable, and the booking option will be disabled. Figure 8 displays the backend 
code that checks room status in real time. This code ensures that when a user selects a room and time, the system 
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will check for conflicts and only allow the booking if the room is free. This module plays a key role in keeping the 
booking process smooth and reliable for all users.  

 

 
Fig. 8 User Booking Source Code 

5.1.3 Automated Booking Module 

The Automated Booking Module makes the room reservation process easier and faster for users. When users 
choose an available time slot and room, the system will automatically confirm the booking without needing admin 
approval. This helps save time and improves the overall user experience. Figure 9 shows the server-side code that 
handles this automatic booking process. It checks the selected time slot, confirms that the room is free, and then 
saves the booking details to the system instantly. Once they select the building, room, date, and time, the booking 
is automatically confirmed if the room is available. There's no need to wait for manual approval. 
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Fig. 9 User Booking Auto Confirmation Source Code 

5.1.4 Conflict Management Module 

The Conflict Management Module is designed to prevent double bookings and avoid scheduling issues. When 
a user tries to book a room, the system will check if the selected time slot is already taken. If it is, the system will 
not allow the user to proceed and will show that the slot is unavailable. Figure 10 shows the code that handles this 
feature. It checks the selected room and time against existing bookings or scheduled classes. If there is a conflict, 
the system blocks the action and notifies the user. This module is important because it helps keep the booking 
system accurate and reliable. Users can quickly adjust their selection without confusion or errors. 

 

Fig. 10 User Booking Conflict Management Source Code 
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5.1.5 Notifications and Alerts Module 

The Notifications and Alerts Module helps keep users informed about their bookings. The system sends 
automatic emails to confirm bookings, remind users of upcoming reservations, and notify them if a booking is 
cancelled. This makes sure users always stay updated without needing to check the system manually. Figure 11 
shows the code that generates and sends this confirmation email once the booking is completed. 

 

 

Fig. 11 User Booking Confirmation Source Code 

If a booking is cancelled, the system will also send an email to inform the user. Figure 12 shows the code that 
handles this notification. 
 

 

Fig. 12 User Booking Cancellation Source Code 

To help users remember their upcoming bookings, the admin will send reminder emails before the scheduled 
time. Figure 13 shows the code used to send it. This module is useful to ensure users don’t miss their bookings 
and are aware of any changes, making the whole booking process more reliable and user-friendly. 
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Fig. 13 User Booking Reminder Source Code 

5.1.6 Reporting Module 

The Reporting Module helps the admin monitor and analyse room usage in the system. This module shows 
useful data such as which buildings are used the most, popular time slots, and overall booking trends. It helps with 
decision-making and planning by giving a clear view of how the rooms are being used. It shows the admin 
dashboard with visual summaries, including Reservations by Building, Reservations by Time Slot, Reservations 
by Day of Week, and Most Popular Rooms. This makes it easier for the admin to understand booking patterns at a 
glance. Figure 14 will show the code. 

 

 

Fig. 14 Admin Report Dashboard Source Code 

5.2 Testing 

The testing phase is carried out after the development of the finished system has been completed. This phase 
aims to evaluate and verify whether the system developed has achieved the project goals or not. If any problems 
are found during testing, the system should be improved until it reaches the set goals. Testing is divided into two 
namely functional testing and User Acceptance Testing (UAT)  
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5.2.1 Functional Testing 

Functional testing is the testing of each module and the function of the system to ensure that each module can 
function as planned.  This process is carried out aimed at identifying problems and errors that occur when the 
system is used. Table 3 shows the functional tests of the system for users and Table 4 shows the functional tests 
for admin and the results of those tests. 

Table 3 System function testing for users 

Module Testing Expected Outcome Test Result 

Registration Register by entering 
name, phone number, 
email address, role and 
password. 

A new user account is 
successfully registered, and the 
user is redirected to the login 
page. 

Success 

Login Enter a valid email and 
password. 

User is able to log in and 
redirected to the main system 
page. 

Success 

Enter an invalid email 
or password. 

Login failure message is 
displayed, and the user is 
prompted to enter valid 
credentials. 

Success 

Real-Time 
Availability 

Check room availability 
based on date and time. 

System displays available time 
slots, current bookings, and any 
scheduled maintenance. 

Success 

Automated 
Booking 

User makes a booking 
by selecting an 
available date and time 
slot. 

System successfully processes 
the booking and provides instant 
confirmation. 

Success 

Conflict 
Management 

User attempts to book a 
room at a time slot that 
has already been 
booked. 

System prevents double booking 
and displays a message 
indicating the slot is already 
reserved. 

Success 

Notifications 
& Alerts 

System sends a 
notification after a 
booking is successfully 
made. 

User receives confirmation and 
reminder notifications via the 
system or email. 

Success 

 

Table 4 System function testing for admin 

Module Testing Expected Outcome Test Result 

Login Enter a valid email and 
password. 

User is able to log in and 
redirected to the main system 
page. 

Success 

Enter an invalid email 
or password. 

Login failure message is 
displayed, and the user is 
prompted to enter valid 
credentials. 

Success 

Real-Time 
Availability 

Manage room 
availability based on 
date, time and 
classroom schedule. 

System displays unavailable 
room that have been set to be 
unavailable until the end of 
semester 

Success 

Reporting 
Module 

Admin views reports 
by building, time slot, 
and day of the week. 

System displays booking 
statistics and allows the admin to 
download reports in PDF format. 

Success 
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5.2.2 User Acceptance Testing 

User Acceptance Testing is the final stage in the process of testing a developed system. At this stage, users are 
given the opportunity to try out the system and assess whether it works according to their needs and expectations. 
This phase is very important to help the system developer to review the system programming code and identify 
any issues that may not have been noticed before. 

For this purpose, the Faculty Room Reservation System was tested by 20 respondents through a 
questionnaire in Google Form. Respondents consisted of students and lecturers. 

5.2.3 User Category 

In this section, it indicates the category of respondents. Figure 15 shows the feedback from 20 respondents, 
it was found that the majority of system users consist of students, which is 80%, while the remaining 20% are the 
lecturers. This percentage shows that students are the main users of the system. 

 

 
Fig. 15 System User Category 

5.2.4 User Registration Testing 

This section explains the results of the system feature testing, specifically for the user registration function. 
Figure 16 shows the users' feedback on how easy it was to register an account. The majority of respondents, which 
is 18 people (90%), rated the registration process as "Very Easy" (score 5). One respondent (5%) gave a score of 
4, while another one (5%) gave a score of 3. 

In conclusion, the registration process was well received by most users. The high percentage of users who 
rated it as very easy shows that the registration feature is user-friendly and simple to use. However, there is still a 
small percentage who felt it could be improved, suggesting that there is some room for enhancement to make the 
process even better for all users. 

 

 
Fig. 16 System User Registration Testing 
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5.2.5 User Login Testing 

This part presents the results for the user login feature testing. All 20 respondents (100%) reported that they 
did not face any issues during the login process. In conclusion, the login feature works smoothly and is reliable, as 
no problems were experienced by any of the users. Figure 17 shows the chart of user responses for this testing. 

 

 
Fig. 17 System User Login Testing 

5.2.6 System User Dashboard Rating 

This section explains the results for the system user dashboard rating. A total of 10 respondents rated the 
dashboard interface with 5 stars, while another 10 respondents gave it 4 stars. This shows that all users gave 
positive feedback on the dashboard design. In conclusion, the dashboard interface is well-received by users, with 
a balanced rating between 4 and 5 stars. This indicates that the design is generally good, but there is still some 
room for improvement to achieve full user satisfaction. Figure18 presents the chart of user responses for this 
testing. 

 

 

Fig. 18 System User Dashboard Rating 

5.2.7 User Booking Process Testing 

This section presents the results for the user booking process testing. A total of 16 respondents rated the 
process with a score of 5 (very easy), while 4 respondents gave a score of 4. This shows that users generally found 
the room booking process to be simple and user-friendly. In conclusion, the booking process received positive 
feedback from all users, with the majority finding it very easy. This indicates that the feature is effective, although 
minor improvements could further enhance the user experience. Figure 19 shows the chart of user responses for 
this testing. 
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Fig. 19 System User Booking Process Testing 

5.2.8 User Booking Experience Testing 

This section presents the results for the user booking experience testing. All 20 respondents (100%) agreed 
that it was easy to identify which rooms were unavailable to book. In conclusion, this feature is working effectively, 
as all users were able to clearly see room availability without any issues. Figure 20 displays the chart of user 
responses for this testing. 

 

 

Fig. 20 System User Booking Experience Testing 

5.2.9 User Booking Cancellation Testing 

This section presents the results for the user booking cancellation testing. A total of 16 respondents rated the 
cancellation process with a score of 5 (very easy), while 4 respondents gave it a score of 4. This shows that most 
users found it easy to cancel a room booking. In conclusion, the cancellation feature is user-friendly and effective, 
though there is some room for slight improvement. Figure 21 displays the chart of user responses for this testing. 

 

 

Fig. 21 System User Booking Cancellation Testing 
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5.2.10 User Booking Cancellation Confirmation Testing 

This section presents the results for the user booking cancellation confirmation testing. All 20 respondents 
(100%) confirmed that they received an email notification when their booking was cancelled.  In conclusion, the 
system’s email notification for booking cancellations is working well, keeping users informed promptly. Figure 22 
shows the chart of user responses for this test. 

 

Fig. 22 System User Booking Cancellation Confirmation Testing 

5.2.11 User Overall Satisfaction 

This section presents the results for the overall user satisfaction with the website. Sixteen respondents gave 
a rating of 5 stars, while four respondents gave 4 stars. This indicates that most users are highly satisfied with the 
website. In conclusion, the website has been well received by users, with positive feedback reflecting a good 
overall experience. Figure 23 shows the chart of user responses for this testing. 

 

Fig. 23 User Overall Satisfaction Rating 

6. Conclusion 

The FSKTM Room Booking System's development has brought about a number of advantages that improve staff, 
instructors, and students' booking process's effectiveness, organisation, and user experience.  A centralised and 
secure database for efficient reservation management; tracking of booking history and current statuses; report 
generation for usage analysis; automated email alerts that enhance communication and minimise 
misunderstandings; and the ability to book rooms online at any time within the permitted window—all of which 
eliminate manual paperwork—are some of its main benefits. 

Nonetheless, a number of limitations have been noted.  The UI is not completely optimised for mobile use, 
push notifications are not supported, and users are unable to change booking information once they have been 
submitted.  These problems might make the system less accessible and less convenient for users. 

Future improvements are suggested to fix these issues.  These include creating a mobile-responsive interface, 
adding in-system notifications, enhancing administrative filtering tools, and enabling users to modify bookings 
without cancelling them.  It is anticipated that putting these changes into practice would improve the system's 
general functionality, accessibility, and performance, providing all users with a more smooth and effective 
experience. 
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