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1. [bookmark: _Toc227674041]Introduction

A key component of running educational institutions is allocating classrooms effectively. Inadequate room assignments can result in overpopulation, underutilised areas, scheduling conflicts, and needless movement for both staff and students. These problems can have a detrimental impact on learning in addition to decreasing operational efficiency.

Understanding how the presented problem interferes with and harms the school helps in trying to build a practical solution that can improve the dynamics of classroom use, along with the logistics of student and staff movement and time.

This research examines a issue that a institution is facing: ineffective classroom allocation management. The objective is to identify important requirements and restrictions, dissect the problem into smaller parts, and provide a methodical solution. A flowchart and a logical procedure are presented to show how classroom allocation might be optimised. The paper also considers the methods of problem-solving that were employed and assesses the advantages and disadvantages of the suggested strategy.


Bottom of Form
2. [bookmark: _Toc227674042]Deconstruct the Problem
The issue is inefficient classroom distribution, with some rooms being overcrowded and others being underutilised. Additionally, scheduling conflicts arise as staff and students waste time travelling between classes. It is helpful to employ structured problem-solving strategies to dissect this difficulty into smaller parts in order to have a better understanding of it.


2.1 [bookmark: _Toc227674043]MoSCoW Technique Requirement
In project management, business analysis, and software development, the MoSCoW strategy is a popular way for prioritising needs according to their degree of relevance. Four categories are used to separate requirements: Teams may concentrate on what is necessary for project success while managing scarce time and resources by using MUST HAVE, SHOULD HAVE, COULD HAVE, and WON'T HAVE[1].

The most important requirements are the MUST HAVE. In this instance, classroom assignments must be made according to class sizes and room capacities, and scheduling conflicts must be avoided. The system wouldn't function correctly without these.

Reducing the distance between consecutive classes is one of the conditions that SHOULD HAVE met in order to limit the amount of time that lecturers and students must spend moving. Although significant, these are not as vital as the main features.
 
Features like permitting small schedule modifications or flexible room changes when necessary could be included in the COULD HAVE criterion. 

Lastly, the WON'T HAVE category has more sophisticated features, such predictive algorithms, which are not required at this time because of their complexity.

Additionally, there are a number of limitations that restrict the problem's potential solutions. For instance, each classroom has a set capacity and there are a set number of available classrooms. Typically, schedules are predetermined and difficult to modify. Additionally, the college's architectural arrangement causes some rooms to be far apart, which slows down people's ability to move between them. Additional limitations are imposed by course-specific requirements and lecturer availability [2].

2.2 [bookmark: _Toc227674044]Variables Identification 
Numerous significant factors, including class numbers, room capacities, time slots, room placements and lectures, are involved in the problem. There is a close relationship between these variables. For instance, putting a small class in a large room wastes space, whereas putting a large class in a small room will result in overpopulation. In a similar vein, scheduling two classes for the same group far apart increases travel time and may cause delays.

In general, this can be viewed as an optimisation problem, where the goal is to make the best use of the resources at hand while avoiding conflicts and cutting down on time wasted [2]. It is simpler to create an organised and efficient solution when the needs, limitations, and factors are well identified [3].

	Variables
	Description

	Class_numbers
	Number of classes

	Room_capacities
	Room capacity refers to the maximum number of students a classroom can accommodate

	Time_slots
	Time slots represent the scheduled periods during which classes take place

	Students_number
	Number of students

	Room_locations
	Room location refers to the physical position of classrooms within the college

	Lectures
	This variable represents the sequence of classes assigned to a lecturer or a specific group of students.



3. [bookmark: _Toc227674045]Proposed Solution
3.1 [bookmark: _Toc227674046]Flowchart
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3.2 [bookmark: _Toc227674047]Flowchart Explanation 
An organised and rational strategy is needed to solve the classroom allocation issue. The problem can be viewed as an optimisation problem, with the goal of effectively allocating classrooms while limiting needless movement and avoiding schedule conflicts. Due to the numerous constraints involved, educational scheduling problems are generally acknowledged as complicated and frequently categorised as NP-hard.[4]

Key Decision Points
The system includes several important decision points:
· Does the room meet capacity requirements? 
· Is the room available at the required time? 
· Is the distance between consecutive classes acceptable? 
· Are alternative rooms available if constraints are not met? 
These decision points ensure that the process remains logical and consistent.

Explanation of the Solution
Data collection is the first step in the process, during which all pertinent information is obtained. This covers locations, timetable slots, class sizes, and room capacities. Because allocation decisions rely on accurate data, it is crucial.
Classes are then arranged according to size, beginning with the largest. This guarantees that classes with the strictest prerequisites are taken care of first. According to research, greedy methods work well for scheduling difficulties since they simplify the process and yield effective outcomes. [4]
The system finds rooms that satisfy the capacity requirement for each class. This guarantees that there is no overcrowding and streamlines the allocation procedure.
Verifying the availability of rooms is a crucial decision point. The system checks if a room is available at the designated time. Another choice is chosen if the room is already reserved. Timetable conflicts, a significant problem with scheduling systems, are avoided in this way [5].
Assessing the distance between classrooms is another crucial step. Assigning close rooms cuts down on travel time if a lecturer or student has consecutive classes. This enhances overall productivity and timeliness. 
When an appropriate room is located, it is assigned and the schedule is revised. Until every class is assigned, the procedure is repeated. The system indicates a conflict that would need to be manually adjusted if there isn't a suitable room available.


4. [bookmark: _Toc227674048]Reflection and Justification
4.1 [bookmark: _Toc227674049]Abstract thinking 
Instead than concentrating on specific examples, abstract thinking was employed to simplify the classroom allocation problem into a universal optimisation model. The situation was seen as a system with inputs (rooms, schedules, class sizes) and outputs (effective allocations). This made it possible to evaluate the issue logically and methodically. Abstract models are frequently employed in scheduling theory to reflect intricate real-world systems and enhance the effectiveness of decision-making [3] [5].

4.2 [bookmark: _Toc227674050]Sub-dividing
Using issue decomposition, the problem was divided into smaller parts. Important components like variables, restrictions, and requirements were determined independently. This makes it simpler to comprehend how various elements interact, such as how room capacity influences allocation choices. One essential method of problem-solving that enhances clarity and facilitates the development of structured solutions is breaking complicated problems down into smaller, more manageable components [3].

4.3 [bookmark: _Toc227674051]Justification of solution 
The best alternative is chosen at each stage of the suggested solution's greedy algorithm method. Because it is straightforward, effective, and useful for scheduling issues in the actual world, this approach is suitable. According to research, greedy heuristics can generate near-optimal solutions at a minimal computing cost, which makes them appropriate for settings like colleges where judgements need to be made fast [2]. Constraint checking also guarantees that important needs, such preventing schedule conflicts, are always met [5].

4.4 [bookmark: _Toc227674052]Limitation
The solution has drawbacks despite its benefits. Because early choices may limit better options later, greedy algorithms do not always ensure the best overall solution [2]. Additionally, real-time changes like last-minute schedule modifications or room unavailability are not taken into account by the model. Additionally, it makes the assumption that all data is true, which isn't necessarily the case in real-world situations [7].

4.5 [bookmark: _Toc227674053]Assumption
This method was predicated on a number of assumptions. It is assumed that timetable slots are largely constant and that class sizes and room capacity are accurate. Additionally, it is expected that room distances can be assessed and utilised for decision-making[8]. Because real-world systems frequently entail uncertainty and dynamic changes, these assumptions may make the problem less realistic [2], [6].

[bookmark: _Toc227674054]

5. Conclusion
In conclusion, a methodical and logical technique can be used to solve the classroom allocation issue. It is simpler to discover important needs, constraints, and variables when the problem is divided into smaller parts. In order to effectively assign rooms while preventing conflicts and cutting down on movement time, the suggested solution employs a methodical procedure backed by a greedy algorithm.
Despite its drawbacks, the system offers a useful and effective way to enhance classroom distribution in a university setting. The system could be improved to handle more complicated and dynamic settings with more work, such as adding more sophisticated optimisation techniques.

[bookmark: _Toc227674055]
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