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This assignment focuses on solving a classroom allocation problem faced by a local college, where inefficient room usage, timetable clashes, and unnecessary movement between classes affect both staff and students. The aim is to design a structured solution that improves space utilisation, reduces time wastage, and ensures an accurate, conflict-free timetable.
To achieve this, the problem is broken down into smaller components, key variables are identified, and the MoSCoW method is used to prioritise requirements. A flowchart is then developed to clearly represent the logic of the proposed solution, ensuring an efficient and practical approach to classroom allocation.
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Assigning classrooms can be quite complicated because there are many different factors that need to be considered at the same time. For example, each classroom has a limited capacity, so it must be matched with a class that has an appropriate number of students. In addition, schools need to make sure that rooms are available at the right times according to the timetable, which can be challenging when multiple classes are scheduled throughout the day. Another factor is the distance between rooms, as students and teachers need enough time to move from one class to another without delays [1].
Because all of these factors are connected, changing one thing can affect several others, making the overall problem more difficult to manage. However, by breaking the problem down into smaller parts, such as focusing on capacity, scheduling, and location separately, it becomes much easier to handle. This step-by-step approach allows planners to look at each issue more clearly, find suitable solutions, and then combine them to create an effective classroom allocation plan that works for everyone involved [2].
Figure:1
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The MoSCoW method is a popular way to organise and prioritise requirements when developing a solution. It helps teams and stakeholders decide what matters most by ranking requirements based on their importance and urgency. The method groups requirements into four categories: Must Have, Should Have, Could Have, and Won’t Have. This makes it easier to focus on what is essential for the system to work properly, while also identifying features that can be added later without affecting operations.
Must Have:
These are the most important requirements that the system cannot function without. They are the core features that must be included in the current version. If these are missing, the system would not meet its purpose or support key business processes effectively.
Should Have:
These requirements are still important, but not as critical as the must-have features. They help improve how the system performs and make it more efficient. Usually, these are added after the must-have requirements are completed, as long as there is enough time and resources.
Could Have:
These are additional features that would be nice to include but are not essential. They can enhance the system and improve the user experience, but the system can still operate without them. They are only considered if there is extra time, budget, and resources available.
Won’t Have:
These requirements are not included in the current project. This could be because they are too complex, not a priority, or limited by time and resources. However, they may be considered in future updates or later versions of the system.



	Category
	What it Means
	Key Requirements
	Impact on the System
	Priority

	Must Have
	These are the essential features the system cannot work without.
	· Match class size to room capacity
· Prevent overcrowding
· Prevent underuse
· No room clashes
· No lecturer clashes
· No student clashes
	· Without these, the system would not function properly 
· Timetabling would fail 
· Classes could be disrupted or cancelled
	Highest

	Should Have
	These features are important and make the system work better, but are not critical.
	· Minimise movement between classes 
· Assign nearby rooms 
· Ensure lessons start on time 
· Improve timetable accuracy
	· Helps reduce delays and wasted time 
· Improves the experience for students and staff 
· Makes the system more efficient
	High 

	Could Have
	These are useful extras that improve the system but are not necessary.
	· Group classes in similar locations 
· Improve convenience for students and staff 
· Better balance of room usage
	· Makes the system easier and more comfortable to use 
· Does not affect basic functionality if not included
	Low (Optional)

	Won’t Have
	These are features that are not included in the current version of the system.
	· Advanced automation features 
· Complex optimisation algorithms 
· Non-essential reporting tools 
· Additional optimisation beyond current scope
	· No impact on the current system 
· Keeps the project focused and manageable 
· Can be added in future updates
	Lowest 
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To build an effective classroom allocation system, it’s important to understand the key factors that influence how rooms are assigned. These factors, known as variables, help guide decisions such as which class should go into which room and at what time.
In this scenario, the main goal is to use space efficiently, reduce unnecessary movement, and avoid timetable conflicts. To achieve this, the system needs to consider different types of variables, including information about students, classrooms, and scheduling. By taking all of these into account, the system can create a timetable that runs smoothly and meets the needs of both staff and students [3]

	Variable
	Type
	Description

	Class Size
	Input
	The number of students in a class. This helps decide which room is suitable.

	Room Capacity
	Input
	The maximum number of students a room can hold.

	Room Availability
	Constraint
	Shows whether a room is free or already in use at a certain time.

	Time Slot
	Input
	The specific time when a class is scheduled to take place.

	Number of Classes
	Input
	Total number of classes that need to be arranged.

	Number of Rooms
	Input
	Total number of available classrooms.

	Lecturer Availability
	Constraint
	Ensures lecturers are not scheduled to teach more than one class at the same time.

	Student Schedule
	Constraint
	Prevents students from having overlapping classes.

	Room Location
	Input
	Where each classroom is located, used to reduce travel time.

	Distance Between Rooms
	Calculated
	Helps measure how far students and staff need to move between classes.

	Class Duration
	Input
	The length of each class session.

	Timetable Conflicts
	Constraint/Output
	Happens when rooms, lecturers, or students are double-booked, which must be avoided.

	Room Utilisation
	Output
	Shows how well rooms are being used (avoiding overcrowding or empty spaces).

	Movement Time
	Output
	The time it takes for students and staff to move between classes.
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The proposed solution to the classroom allocation problem is the use of a flowchart, which visually represents the steps needed to solve the issue. Flowcharts use symbols, arrows, and structured stages to show how a process works, making complex problems easier to understand. This approach is useful because it simplifies the allocation process without requiring advanced programming knowledge. 
In this system, the problem is broken down into key steps such as collecting data, allocating rooms, checking for conflicts, and optimising the timetable. Standard flowchart symbols are used, including ovals for start and end points, rectangles for processes, and diamonds for decision-making. Arrows connect each step to show the correct flow of actions. The flowchart also includes loops, allowing the system to adjust room allocations until all timetable conflicts are resolved. This ensures that classrooms are used efficiently, movement between classes is reduced, and scheduling issues are avoided [4]. 
Overall, the flowchart provides a clear and structured way to design the solution, improving understanding and supporting logical decision-making in system development.
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At this stage, the system recognises the main issues faced by the college, such as:
· Overcrowded classrooms 
· Underused rooms 
· Timetable clashes 
· Wasted time moving between classes 
This step defines what needs to be solved.
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Figure 1:In this step system focuses on the key objectives:
· Minimise movement between classes 
· Prevent overcrowding and underuse 
· Avoid timetable clashes 
This step sets the direction for how the system should operate.

The system gathers all the necessary information required for decision-making. This includes:
1. Class sizes 
2. Room capacities 
3. Available classrooms 
4. Time slots 
5. Lecturer and student schedules. 

This data is essential for creating an accurate timetable.




The system prioritises requirements using the MoSCoW method:
· Must Have 
· Should Have  
· Could Have 
· Won’t Have 

This helps ensure that the most important tasks are handled first.


Based on the collected data and priorities, classrooms are assigned to classes.
The system matches:
>Class size  Room capacity 
>Time slot -- Room availability 

This is the main step where allocation happens.
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Figure 2: [image: ]
The MoSCoW method is used here as a guiding approach to ensure that the most important requirements are prioritised. The system focuses on efficient allocation, reducing movement between classes, and preventing timetable clashes. This helps maintain a structured and goal-oriented allocation process.

After the rooms have been allocated, the system checks for any conflicts. These may include room clashes, where the same room is booked for multiple classes at the same time, lecturer clashes, or overlapping student schedules. This step determines whether the current allocation is valid or needs adjustment.




  After making adjustments, the system checks again:
· Have all clashes been removed? 
This ensures the solution actually works.

If conflicts are detected, the system makes changes to resolve them. This may involve reassigning rooms, adjusting time slots, or reorganising class placements. The aim is to eliminate all conflicts while still maintaining efficiency.














[image: ]Figure 3:Once the main requirements have been satisfied, the system looks at possible enhancements. These are not essential but can improve the overall experience. For example, grouping similar classes in the same area or balancing room usage more evenly can make the timetable more convenient and efficient.
At this stage, the system improves the initial room allocation by considering the physical locations of classrooms. The aim is to place classes in nearby rooms where possible, reducing the distance students and staff need to travel. This helps minimise delays and ensures lessons can start on time.

  


After all adjustments and optimisations are complete, the system produces the final timetable. This includes confirmed room allocations, time slots, and schedules for students and lecturers. At this point, the solution is ready to be used in practice.


This step represents the conclusion of the allocation process. It indicates that a complete, conflict-free, and optimised timetable has been successfully created.
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[bookmark: _Toc227642631]3.1 Abstract thinking 
Abstract thinking simplifies the classroom allocation problem by focusing on the system as a whole rather than individual cases. The college is viewed in terms of two main elements: classes (needs) and classrooms (resources). The goal is to match each class with a suitable room in a way that uses space efficiently [5].
To make the process easier, classes are grouped by size and rooms by capacity. Instead of making random decisions, the system follows clear rules, such as assigning each class to the smallest suitable room and ensuring no room is used by more than one class at the same time. Scheduling is also carefully planned to avoid clashes involving rooms, lecturers, or students.

[bookmark: _Toc227642632]3.2 Sub-dividing
Breaking the problem into smaller parts makes it easier to manage and reduces errors. First, class sizes and available room capacities are identified. Then, classes are assigned to suitable rooms, followed by creating a timetable that avoids clashes.
Finally, the system is reviewed and adjusted to improve efficiency. This step-by-step approach makes the process simpler and more organised.
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This approach improves classroom usage by making it more efficient and practical. It reduces overcrowding by matching class sizes with suitable rooms, ensuring students have enough space.
It also improves space utilisation by balancing room usage and avoiding empty or overcrowded classrooms. In addition, it saves time by reducing movement between distant rooms and helps timetables run smoothly without clashes.

[bookmark: _Toc227642634]3.4 Limitation

Although the solution improves classroom allocation, it has some limitations. Perfect room usage is not always possible, as class sizes may not match room capacities exactly, leading to unused space.
The system also depends on accurate data. If class sizes or room details are incorrect, the allocation may fail. Unexpected changes, such as teacher absence or room unavailability, can disrupt the schedule and require quick adjustments.
Additionally, some classes may need special rooms like labs, which limits flexibility. In complex or last-minute situations, manual changes may still be required.

[bookmark: _Toc227642635]3.5 Assumption

Several assumptions are made to simplify the problem. It is assumed that class sizes and room capacities are accurate and known in advance, allowing proper allocation. All rooms are considered available, with no external limitations such as maintenance or reservations.
Each class is assumed to require only one room and not be split across multiple spaces. It is also assumed that the timetable remains fixed, with no last-minute changes. Finally, unless specified, all rooms are treated as suitable for general teaching.

[bookmark: _Toc227642636]Conclusion

In conclusion, this report provided a structured solution to the classroom allocation problem using logical and systematic approaches. By breaking the problem into smaller parts and identifying key variables, the process became easier to manage. The MoSCoW method helped prioritise important requirements, while the flowchart clearly illustrated the step-by-step solution, including conflict handling and optimisation.
Although the system has some limitations, such as reliance on accurate data and handling unexpected changes, it remains a practical approach. Overall, the solution improves space utilisation, reduces scheduling conflicts, and creates a more efficient and organised timetable for both students and staff.
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