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ABSTRACT

Timetabling involves organizing sets of activities to create a schedule that accommodates various constraints. In
the context of higher education institutions, a timetable refers to a temporary structure that outlines lecture series
and assigns lecture halls or classrooms while ensuring that all relevant constraints are satisfied. Unfortunately,
despite the automation of many administrative tasks in higher education, the process of creating lecture timetables
has been overlooked due to the complexities involved. Traditionally, preparing such timetables has been a
laborious, intricate, and time-consuming process, characterized by weeks of consultations with stakeholders,
including students and department staff. It often involves continuous adjustments based on feedback. The need
for a solution led to the development of computer-assisted timetable generators, which significantly save time for
administrators responsible for course and timetable management. However, not all software solutions on the
market can cater to the unique timetabling challenges of every institution. Therefore, there's a need for a practical
approach to creating a customizable timetable program suitable for various higher education timetabling
problems. To achieve this, the Rapid Application Development (RAD) software development model was
employed. The primary goal of this project is to develop a hands-on timetable algorithm capable of addressing
both weak and strong constraints within an automated timetable system, ensuring flexibility, adaptability, and the
ability to deliver results within a limited timeframe to tackle the challenges associated with higher education
timetabling.
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I.  INTRODUCTION

The task of time table scheduling has been a longstanding necessity in various domains, including schools,
colleges, and workplaces, such as crash courses. Historically, this process was a manual endeavour, requiring
considerable human effort and time. Even seemingly minor constraints could consume significant resources, and
the resulting timetables often lacked adaptability and efficiency. When dealing with an ever-changing workforce
or evolving academic demands, the need for timely rescheduling became apparent. This placed a substantial burden
on educational institutions, where teaching personnel invested significant time and energy into timetable
generation.

This project endeavours to alleviate the challenges associated with manual timetable creation by developing a
versatile tool. This tool empowers educational institutions to generate schedules effortlessly, directly from raw
schedules, while considering the availability of essential resources like teachers and classrooms [6]. Furthermore,
it offers the flexibility to adjust timetables according to specific requirements, accommodating factors such as
student availability, technical resources, teacher schedules, substitutes, classrooms, and lesson plans. Timetable
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generation involves overcoming a set of constraints, which are categorized into hard constraints that are inviolable
and soft constraints, the fulfilment of which greatly enhances the quality of the solution [3].

Timetabling, as defined by Wren (1996), is "the allocation, subject to constraints, of given resources to objects
being placed in space- time, in such a way as to satisfy as nearly as possible a set of desirable objectives”[2]. The
fundamental challenge during timetable creation revolves around the allocation of events, including courses,
examinations, lectures, and lab sessions, into a limited number of rooms while minimizing constraint violations.

This project aligns with the ongoing trend of automation in various industries and addresses the significant time
and effort required for manual timetable generation. The objectives include the development of an Automatic
Timetable Generator, a Java-based program that streamlines the process of timetable creation [3]. By listing a
faculty's workload for a week, this tool efficiently generates timetables, offering a comprehensive solution for
colleges. The motivation behind this project stems from the complexity of scheduling in institutions with diverse
courses and faculties, where manual timetable creation becomes a time-consuming and error-prone process.

The problem identification highlights the need for optimizing timetable generation by considering factors like
workload. With increasing student enrollment, expanding course offerings, and finite resources, this problem has
become increasingly intricate. The manual approach to timetable creation often leads to inefficiencies, scheduling
conflicts, and unnecessary resource wastage. Therefore, the emphasis is placed on fulfilling both hard and soft
constraints to produce not only feasible but also optimized timetables.

Il. LITERATURE REVIEW

Managing subjects, lectures, and classrooms in universities and learning institutions is complex and time-
consuming. Creating educational timetables manually is arduous and leads to scheduling clashes. To address
these issues, an open-source solution using AngularJS, Bootstrap 3, and PHP was developed, providing a cost-
effective and flexible alternative to commercial application [7]. During the COVID-19 pandemic, students
struggled with time management. A research paper introduces a greedy algorithm to enhance semester planners,
improving student productivity. It validates data and optimizes task sequences efficiently, with testing showing
its effectiveness compared to the Brute Force algorithm [1]. Timetable generation is a common challenge for
colleges. A paper outlines an application that utilizes genetic algorithms to allocate subjects to staff and classes
for students, streamlining the process and addressing scheduling conflicts [4]. Automated timetable generation
addresses the challenges of manual systems in colleges. It leverages constraints and constraint programming to
create dispute-free timetables efficiently, catering to various variables, such as lectures, subjects, and faculty [3].
For universities with multiple branches and batches, creating timetables is time-consuming. An algorithmic
approach is introduced to save time and reduce the manual burden. Software-based solutions offer rapid data
processing, customization, and code optimization, streamlining the timetabling process [6].

im. OBJECTIVES

1. The primary objective is to develop a web-based system [6] that efficiently manages academic
timetables for educational institutions, simplifying the process for administrators, lecturers, and students.

2. To ensure ease of use, the system aims to provide a user-friendly interface that allows all stakeholders to
access and interact with timetables effortlessly [7].

3. The system empowers administrators by providing them with tools for lecturer and course management, as
well as the creation, adjustment, and maintenance of timetables [6].

4. The project seeks to engage lecturers in the scheduling process, allowing them to access their schedules and
provide feedback to optimize timetables.

5. Ensuring that the system consistently performs optimally and delivers accurate timetables is a fundamental
goal.

6. Ultimately, the project strives to achieve high levels of user satisfaction by providing a reliable, efficient,
and user-centric solution for timetable management in educational institutions.
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Iv. EXISTING SYSTEM

In the present system, all operations are handled manually. This means that each task is executed by people,
without the help of automated tools or computer systems. This manual approach can be quite slow and tedious,
as it relies on human effort for various scheduling and record-keeping tasks. As an example, in the past, colleges
relied on the traditional method of pen and paper to maintain their timetable records [2]. While this method served
its purpose, it was undeniably time-consuming and came with associated costs. The process of recording and
organizing schedules using manual means was not as efficient as it could be. One of the notable challenges faced
by the organization in the current system is the difficulty of meeting timetable requirements within expected
timeframes [1]. This often results in inaccuracies and potential scheduling conflicts, as the manual processes can
be prone to human errors. In essence, the existing system for handling scheduling and timetable management in
colleges is characterized by a heavy reliance on manual labour and is associated with inefficiencies and
limitations.

V. PROPOSED SYSTEM

Building a new timetable application is like creating a fantastic tool for colleges. This tool will be much better
than what's currently available. It's meant to simplify the process of planning college schedules. The main goal is
to make schedules quickly and efficiently [1]. This new app will be super easy to use and will help you avoid
problems like class overlaps or wasting time. It's like having a smart assistant for scheduling classes and activities
at your college. We'll also ensure that your data is secure and easy to access. If you want to see how your college's
time is used or if you need reports, this app will have you covered [5]. As time goes on, we'll keep making it even
better based on what colleges need. Our aim is to make the process of creating college timetables simpler and
more efficient for everyone involved.

VvVl.  ADVANTAGES OF PROPOSED SYSTEM

1. The proposed system automates timetable generation, saving time and effort.

2. It ensures classes and courses never overlap, minimizing scheduling conflicts.
3. Resources like classrooms and teachers are used more efficiently.
4. Students benefit from clear, conflict-free schedules.

5. Teachers can plan without worrying about overlaps.

6. Reduces administrative workload, allowing staff to focus on other tasks.
7. Quickly adapts to last-minute changes and rescheduling without conflicts.
8. Eliminates manual errors, ensuring precise schedules.

9. Efficiently allocates classrooms, vital for space-constrained colleges.
10. Can be tailored to meet the specific needs of each institution.
11. Consistent, conflict-free schedules result in cumulative benefits over time.

Vvil.  SYSTEM ARCHITECTURE

The system architecture for our project consists of three main components: the admin, the lecturer, and the student
[6]. Our system is built as a web application, making it accessible through standard web browsers. This
architecture offers the advantage of widespread availability, enabling users to access their timetables from various
devices with an internet connection. It also simplifies deployment and system maintenance.

The admin is at the heart of the system, responsible for managing several critical aspects. They have the authority
to oversee lecturers, including tasks like adding, modifying, or removing lecturer profiles. Furthermore, the admin
manages courses, allowing them to create, update, or delete course information. Timetable management is another
core responsibility. Admins are in charge of creating and adjusting timetables, ensuring that they are well-
organized and meet the needs of the institution. Additionally, admins play a crucial role in maintaining the quality
of timetables by receiving feedback from lecturers. This feedback loop allows for continuous improvements and
the prompt resolution of any issues.
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Lecturers have their own set of roles within the system. They can access their timetables, which is vital for
keeping track of their schedules [6]. The ability to print timetables provides a convenient reference. Moreover,
lecturers have the privilege of offering feedback about their timetables. This two-way communication ensures that
timetables align with the lecturers' requirements and that any concerns are addressed promptly.

Lecturers

Feedback on View , Print

Requested input

Manage Lecturers , Courses

Administrators for and Timetable
the »
System <
(Admin) Get Feedback on performe
task

View , Print

Students

fig 1 System Architecture for Automatic Timetable Generation System

On the other hand, students' interaction with the system is more straightforward. They are primarily consumers of
timetable information. Students can view timetables, which is essential for planning their activities and attending
classes. While they don't have the ability to modify schedules or provide feedback, their focus is on accessing the
information they need.

This system architecture establishes clear roles and responsibilities, making it an efficient and user-friendly
system. Admins manage the system and serve as a point of contact for feedback, lecturers access and contribute
to their schedules, and students easily obtain the timetable information they require for their academic activities.
This well-structured approach ensures that all users can effectively utilize and navigate the system to meet their
needs.

The architecture is designed with a user-centric approach [7]. User feedback is continually gathered to refine the
system's features, making it more intuitive and efficient. Additionally, the system's interfaces are crafted to be
user-friendly, ensuring that all user groups can navigate the platform with ease. A key consideration is the system's
ability to scale as more users and educational institutions adopt it. Ensuring optimal performance as the system's
user base grows is essential, guaranteeing that schedules are generated and accessed without delays or disruptions.
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viil.  STATE DIAGRAM
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fig 2 State Diagram for Automatic Timetable Generation System

Our project's state diagram encapsulates five key stages that illustrate the user's journey within our automatic
timetable management system. It all begins with the "Login" stage, where users access the system by entering
their credentials. Once logged in, the system progresses to the "Validate" stage, ensuring the provided information
is accurate and valid. If authentication is successful, users advance to the "Processing” stage [5]. This phase
represents the system'’s internal workings, where complex algorithms come into play to generate, adjust, and
optimize timetables based on user preferences and constraints.

The heart of the system resides in this "Processing™ stage, where the magic happens. It's here that the project's
core functionalities unfold, providing efficient timetable management for administrators, lecturers, and students
[6]. After the timetable is processed and generated, users move on to the "View Timetable™ stage, where they can
access their schedules with ease. Finally, when users have completed their tasks and need to exit the system, they
enter the "Logout" stage. This simple yet vital phase ensures that users' interactions with the system are safely
concluded.

These five stages [2], thoughtfully designed in our state diagram, depict the logical flow of user interactions, from
logging in to timetable management and ultimately logging out. This diagram highlights the user-centric approach
and internal complexity of the project, making it a valuable tool for educational institutions.
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IX. FUTURE SCOPE

The future of our automatic timetable management web application holds exciting possibilities. We'll focus on
making it even more user-friendly, so everyone, from administrators to students, can navigate it easily. For
administrators, we'll create tools that streamline lecturer and course management, making their tasks more
efficient. Additionally, we'll provide options for customization, so the application can fit the unique needs of each
educational institution. Expanding the application’s reach to institutions around the world is on the horizon, which
could open up new opportunities for growth. Lastly, we'll focus on scalability to ensure that as more users join,
the application remains fast and responsive. These plans will ensure that the web application remains a valuable
and adaptable tool for all kinds of educational institutions. Expanding the application's reach to institutions around
the world is on the horizon, which could open up new opportunities for growth. Lastly, we'll focus on scalability
to ensure that as more users join, the application remains fast and responsive. These plans will ensure that the
web application remains a valuable and adaptable tool for all kinds of educational institutions

X.  CONCLUSION

In conclusion, our automatic timetable generator web application has a promising future ahead. We are dedicated
to enhancing the user experience, offering customization options, and ensuring the utmost security for our users.
Our goal is to provide an intuitive and efficient scheduling platform for educational institutions. The potential to
expand our application's reach globally opens up exciting opportunities for growth and impact. We are committed
to ensuring the scalability of our system, making certain that it remains responsive and adaptable as it serves an
increasing number of users. This application isn't just about managing schedules; it's a dynamic and user-centric
platform designed to cater to the diverse needs of administrators, lecturers, and students in the world of education.
As we move forward, we are enthusiastic about the ongoing evolution of this system, aiming to redefine and
improve the way educational institutions manage their timetables
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