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1. [bookmark: _Toc224044962]Introduction
In this report, the problems a local college has with its classrooms are looked at. It is noted that some rooms are too crowded, while others stay empty, which leads to time being wasted and lessons clashing. The main goal of this work is to find a better way to use the space and make sure students and staff do not have to walk too much between classes. To solve this, the problem is broken down into smaller parts using a method called MoSCoW. A flowchart is also made to show the steps for picking the right rooms. Finally, the ways used to solve the problem are explained, and the weak points of the plan are discussed.
2. [bookmark: _Toc224044963]Deconstruct the Problem
2.1 [bookmark: _Toc224044964]MoSCoW Technique Requirement
To understand the needs of the college, the MoSCoW technique is used. This method helps to sort the requirements into four categories: what the solution Must have, Should have, Could have, and Won’t have at this time. By doing this, the most important problems, like room overcrowding and scheduling conflicts, are tackled first.
	Category
	Requirement
	Reason

	Must Have
	Matches between class sizes and room capacities.
	This is needed to stop rooms from becoming too crowded.

	Must Have
	A schedule with zero timing conflicts.
	It must be ensured that no two lessons are booked in the same room at the same time.

	Must Have
	Lecturer availability management.
	The system must ensure that a lecturer is not scheduled to be in two different places at once.

	Must Have
	Health and Safety compliance (Room limits).
	To follow fire safety laws, the system must never assign more students than a room’s legal exit capacity.

	Should Have
	Classes placed in nearby rooms for the same groups.
	This is required to reduce the time wasted by students and staff walking between buildings.

	Should Have
	Cleaning and transition buffers.
	Short gaps (e.g., 10-15 mins) should be included between bookings to allow for air circulation and room cleaning.

	Should Have
	Student accessibility support.
	Classes with students who have mobility issues should be prioritized for ground floor or elevator-accessible rooms.

	Could Have
	A way to track special equipment (like projectors) in rooms.
	This would be helpful but is not the main problem being solved right now.

	Could Have
	Student/Staff mobile notifications.
	The system could send an automated alert if a room is changed at the last minute.

	Could Have
	Energy-saving integration.
	The system could provide data to turn off heating/lights in rooms that are marked as "empty" in the schedule.

	Won't Have
	A system for building new classrooms or staff hiring.
	The focus is only on using the current space better, not on construction.

	Won't Have
	Financial payroll processing.
	The system will focus on scheduling and space, not on calculating staff salaries or taxes.

	Won't Have
	Student grading or exam results.
	This tool is for logistics and room management, not for tracking academic performance.



2.2 [bookmark: _Toc224044965]Variables Identification 
	Variable
	Description
	Type

	class_size
	Number of students
	Integer

	room_capacity
	Number of seats
	Integer

	time_slot
	Class time
	Time

	room_available
	If room is free
	Boolean

	distance
	Distance between rooms
	Numeric



These variables are important because they help the system make decisions when assigning classrooms. Each variable represents a key part of the problem and supports the overall solution.

In academic research concerning university management, variables are defined as the specific data points used to create a working schedule. To solve the current issues at the college, these variables are identified and divided into physical and time-based categories.

The first major variable is Class Demand, which refers to the number of students enrolled in a specific course. This is compared against the Room Capacity variable, which is the fixed number of seats available in a classroom. It is noted in studies that when these two variables are not matched correctly, overcrowding occurs, which negatively impacts the learning environment. By tracking these figures, a logical fit can be ensured for every group.

Another important variable is Walking Distance, often referred to as proximity in professional studies. These variable measures the physical space between classrooms used by the same group of students or staff. It is argued that by monitoring this distance, the time wasted during transitions can be significantly reduced. Finally, Time Slots are used as variables to represent the periods when a room is either busy or available. By identifying these slots, scheduling conflicts are avoided, ensuring that all lessons start exactly on time.
3. [bookmark: _Toc224044966]Proposed Solution
3.1 [bookmark: _Toc224044967]Flowchart
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3.2 [bookmark: _Toc224044968]Flowchart Explanation 
Flowchart Design and Logic Explanation
The flowchart represents a structured and logical approach to assigning rooms to classes. Its main purpose is to ensure that each class is matched with a suitable room based on several key constraints. Instead of making random or manual decisions, the system follows a clear sequence of steps, where each stage filters out unsuitable options. This creates a reliable and consistent process that can be applied to multiple classes without confusion or conflict. The design reflects a constraint-based approach, where only rooms that meet all requirements are considered valid.

Starting with the Data
The process begins with the input data, which includes detailed information about classes, rooms, and available time slots. Each class has specific characteristics such as the number of students and the required time, while each room has its own properties like capacity, availability, and location. Time slots define when scheduling can take place.

This data acts as the foundation of the entire system. The accuracy and completeness of this information directly affect the quality of the final schedule. If any part of the data is missing or incorrect, the system may produce inefficient or invalid assignments. Therefore, this step is essential for ensuring that all further decisions are based on reliable inputs.

Why We Sort by Size
Before assigning rooms, the system sorts the classes in descending order based on their size. This means that the largest classes are handled first, followed by smaller ones. The reasoning behind this is practical: large classes are more difficult to accommodate because they require rooms with higher capacity, which are usually limited in number.

By prioritizing these larger groups, the system reduces the risk of leaving them without a suitable room. If smaller classes were assigned first, they could occupy larger rooms unnecessarily, making it impossible to place bigger classes later. This sorting strategy improves resource utilization and increases the likelihood that all classes will be successfully scheduled.

The Search Loop
After sorting, the system begins the process of assigning rooms to each class through a nested loop structure. It starts with an outer loop that moves through the list of sorted classes one by one, and for each of these classes, the system enters an inner loop to check the available rooms. During this process, every room is evaluated against a set of conditions. 

If a room fails to meet any of the requirements, it is immediately rejected, and the system continues to the next room in the sequence. This search continues until a room is found that satisfies all conditions, ensuring that all possible options are considered in a systematic way without skipping any potential matches.

Test 1: Is the Room Free?
The first condition checks whether the room is available during the required time slot. This is a fundamental step, as assigning a room that is already occupied would create a scheduling conflict.

If the room is not available, the system rejects it and proceeds to check the next one. If the room is free, it passes this initial test and moves on to the next condition. Placing this check at the beginning helps the system quickly eliminate invalid options and improves overall efficiency.

Test 2: Is the Room Big Enough?
Once availability is confirmed, the system evaluates whether the room has sufficient capacity for the class. This involves comparing the number of students with the number of available seats in the room.

If the room cannot accommodate the entire class, it is considered unsuitable and is skipped. This prevents overcrowding and ensures that all students can be seated properly. If the room meets the capacity requirement, it proceeds to the next and final condition.

Test 3: The Distance Check
The final condition focuses on the location of the room. The system checks whether the room is within an acceptable distance, which may depend on factors such as proximity to previous classes or general campus layout.


If the room is too far away, it may create inconvenience or make it difficult for students and instructors to arrive on time. In such cases, the room is rejected, and the system continues searching. If the distance is acceptable, the room passes all conditions and becomes a valid choice.

Finalizing the Choice
When a room successfully meets all three conditions, the system proceeds to assign it to the class and the specified time slot. This marks the successful completion of the selection process for that particular class.

After the assignment, the system updates the schedule by marking the room and time slot as booked. This step is crucial, as it prevents the same room from being assigned again during that time. It also ensures that the schedule remains accurate and consistent as the process continues for other classes.

In cases where no suitable room is found, the system would need to handle this situation separately, for example by reporting the issue or requiring manual intervention. Although not explicitly shown in the flowchart, this is an important consideration in real-world implementations.
4. [bookmark: _Toc224044969]Reflection and Justification
4.1 [bookmark: _Toc224044970]Abstract thinking 
Abstraction allowed me to turn a physical school into a logical model. Instead of dealing with specific subjects or people, I focused only on essential data points like "class size" and "room capacity." By ignoring distractions, such as teacher names or room aesthetics, I simplified the problem into a mathematical challenge. This focus on only the variables that actually affect the schedule is what makes the algorithm universal and easy to automate.
4.2 [bookmark: _Toc224044971]Sub-dividing
I used decomposition to break the massive task of scheduling into smaller, manageable steps. The flowchart is divided into three distinct phases: data preparation (sorting), logic filtering (the three checks), and system execution (updating the schedule). This modular approach makes the design easy to follow and even easier to update. If I ever need to add a new rule, such as checking for wheelchair access, I can simply plug it into the existing sequence without having to redesign the whole system.
4.3 [bookmark: _Toc224044972]Justification of solution 
The "Largest First" strategy is the core of this solution and is justified by its efficiency. By placing the biggest classes first, we ensure that the most limited resources, large halls, are filled before they are accidentally taken by small groups. Furthermore, the "fail-fast" triple-filter system (Availability → Capacity → Distance) ensures the process is rapid. It doesn't waste time calculating distances for rooms that are already occupied or too small. This approach is objective, removes human bias, and prioritizes the most difficult constraints first.
4.4 [bookmark: _Toc224044973]Limitation
While efficient, this system has limits. It treats all classes as having equal priority and assumes that a "room" is just a box with seats. It does not account for specialized needs, such as science labs or computer rooms, which have equipment requirements that go beyond just seating capacity. Additionally, it is a static model; it would struggle with last-minute changes, like a sudden room closure for maintenance, unless the input data was manually reset.
4.5 [bookmark: _Toc224044974]Assumption
The logic relies on two main assumptions. First, I assumed the input data provided is 100% accurate and that room sizes never change. Second, I assumed that "minimal travel distance" is always the best outcome for students, ignoring cases where a specific teacher might need to stay in a specific wing of the building for other administrative reasons. These assumptions kept the logic clean and allowed for a faster primary algorithm.
5. [bookmark: _Toc224044975]Conclusion
In conclusion, this project successfully transformed the chaotic task of school scheduling into a structured, logical process. By applying core computational thinking principles, such as abstraction to simplify data and decomposition to break down the workflow, I created a system that is both efficient and easy to follow.

The "Largest First" strategy used in the flowchart ensures that the most difficult scheduling constraints are met early on, preventing the common mistake of wasting large rooms on small groups. Furthermore, by including a distance check, the design goes beyond simple mathematics to prioritize the actual experience of students and teachers, making the campus easier to navigate.

While the current model has some limitations regarding specialized equipment, it provides a solid, automated foundation that eliminates human error and bias. Ultimately, this flowchart demonstrates that even the most complex logistical problems can be solved effectively when they are approached with clear, step-by-step logic and a focus on data-driven decision-making.
[bookmark: _Toc224044976]
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3. Proposed Solution

3.1 Flowchart

The flowchart below shows the steps used to allocate classrooms efficiently. It uses loy
variables such as room availability, capacity and distance.

Capacity =
428 Clase'size?

Distance OK?
(= Max Distance)

3.2 Flowchart Explanation
The table below explains each step of the flowchart.
Step Name

start The allocation process begins.

Input data Collect information about classes, rooms, capacities, t

Sort classes Sort classes from largest to smallest to allocate bigger classes first.

Check availability Check if the room is free at the required time slot.

Check capacity Ensure the room capacity is greater than or equal to the class size.

Check distance Ensure the room is within the maximum allowed distance from the previous/related room.

Assign room Assign the suitable room to the class and time slot.

Update schedule Update the timetable to mark the room and time as booked.

End The process ends after a room has been successfully allocated.
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