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[bookmark: _Toc384224271]Introduction
[bookmark: _Toc173996168]The problem of time-efficient distribution of physical areas is often faced by educational institutions, and it has a direct effect on both the pedagogical quality and the use of resources. The situation described as a local college with crowded and empty classrooms, schedule conflicts, and movement time wastage is an example of a difficult scheduling issue. This report breaks down this issue, suggests a systematic and rational solution, and considers the problem-solving methods that have been used. Through abstract thinking and pre-determined techniques such as the MoSCoW prioritisation technique, this analysis will come up with a generic solution that will maximize classroom allocation, reduce student and staff movement, and conflict-free timetabling. 
Problem Deconstruction
Deconstruction is the first step towards solving a problem: a complex problem can be divided into solvable parts to comprehend its essence and inner mechanism. The issue of classroom allocation is not an isolated problem, but it is a combination of interconnected sub-problems [].
[bookmark: _Toc1628352009]Applying important Components and Variables
This issue has the following major elements:
Classes: There are certain requirements for each of the classes: unique identifier, the number of students in a specific class, a list of required materials (e.g. projector, lab equipment, etc.), and a preferred time slot.
Supply (Rooms): The room has the capacity (number of students allowed to be present in the room), resources that are available in the room, and a name (e.g., Room 101).
Temporal Constraints (Timetable): This is the time-plan connecting classes with rooms and time shows. The main limitation is that there can be no double-booking, which means that only one class can take place in a room at a time.
Spatial Constraints (Movement): A physical distance among the rooms affects the time taken by the staff and students to move between two successive classes.
[bookmark: _Toc180617895]2 Requirement prioritisation using the 
The requirements were prioritised using the MoSCoW [] technique to systematically deal with the goals of the college. The approach aids in sorting out the necessary and desirable attributes so that the major issue is resolved initially. 
	Priority
	Requirement
	Justification

	MUST Have
	No Time Conflicts: no class should be placed in the same room as another.
	Such is the basic rule. In the absence of this, the schedule becomes invalid and unfeasible. This is the main limitation that characterises the issue.

	MUST Have
	Capacity Compliance: The size of the room should not be greater than the capacity of the room.
	Safety and comfort are two key factors. Overcrowding of a room is a violation of fire regulations and worsens the learning process.

	SHOULD Have
	Minimise Movement Time: Schedule as much as possible, two consecutive classes in geographically adjacent rooms of the same cohort.
	This will directly tackle the objective of the college in saving waste of time. 

	SHOULD Have
	Resource Matching: Place classes in rooms which contain the resources they need. (e.g. a language class with audio-visual equipment).
	This will allow the delivery of lessons as intended. It is a Should Have as it is still possible to teach a class without it, but the quality would be lost.

	COULD Have
	Centralise Lessons: Groupings in a particular zone of similar department or year group.
	It is a desirable characteristic that can minimise the movement and give it a sense of community, but it is not necessary in the functionality of the solution.

	WON'T Have
	Manual Override Interface: A system which gives the ability of an administrator to override all allocations manually and to reassign them.
	In the scope of this first solution, it can be stated that the emphasis is put on an automated optimisation algorithm. Manual override interface is viewed as an accessory in a subsequent version.


[bookmark: _Toc874830389]Proposed Solution and Justification
[bookmark: _Toc1601300561]The solution that is suggested is a rational and algorithmic method of coming up with an optimised schedule. It is represented in the following flowchart, which has more than 15 steps, through which the user must follow the process of inputting data up to the final approved schedule.
Flowchart
The process is described in a flowchart. []
[bookmark: _Toc793464523][image: Gemini_Generated_Image_5zjwvs5zjwvs5zjw]
Figure 1: Flow chart
Detailed Explanation
The solution is based on a principle of divide and conquering, and the complex scheduling problem is divided into several discrete manageable step []. The process is as follows:
Data Input (Boxes B, C, D): 
The system starts with three datasets ingested into the system:
· Classes: This is a list that includes attributes such as the class ID, cohort ID, size, resources that are needed and a list of the desired time slots.
· Rooms: A table that includes such attributes as room ID, capacity, available resources, and location.
· Movement Matrix: This is a matrix which has travel time (e.g., in minutes) between all pairs of rooms.
Options possibilities Sorted by Constraint Box E):
 Sorted by size (largest first) Permits Classes to the left of the backward Border. It is an important heuristic of optimisation. Our first choice of large classes gives us an opportunity to assign the small number of large-capacity rooms to the classes that need them and leaves a situation in which a large class is deprived of an appropriate room later in the process.
Iterative Allocation (Boxes F through T):
 In this algorithm, the algorithm is repeated, with one step being run on each of the classes in the sorted list.
·     Feasibility Check (Boxes I and J): A system is to be used to identify all the rooms which are free during a given period of the class and then filter the list to obtain a list of the Feasible Allocations. A room will be possible when the following two requirements are met:
· Class Size <= Room Capacity
· Class Resources <= Room Resources
· Conflict Resolution (Boxes G and U): When there are no possible rooms to use the first time slot preferred by a class, the algorithm will examine its second time slot preferred by the class (Box U). This is a fundamental scheduling check, which makes use of alternative time slots.
· Optimal Selection (Boxes N, O, P, R): This is the one where they SHOULD HAVE requirements discussed.
The system determines the movement cost of each class in allocating a class to the feasible rooms. This is a cost that is obtained through the Movement Matrix. In case the cohort is preceded by another class, the cost will be the travelling time of the previous room to the candidate room. When it is the first class of the day to the cohort, the price will be zero.
The system chooses the most inexpensive room in the list of possible rooms. This reasoning addresses the objective of reducing wastage of time among students and personnel directly by trying to schedule their successive classes next to each other.
Treatment of Unscheduled Classes (Boxes M & W): 
In a case where no feasible allocation can be found in the examination of all the available time slots, the class is marked as an Unscheduled (or Schedulable) one. This shows a disruption between the demand and supply, which can be utilized in actionable information for the college- such as showing that a college needs to obtain a bigger room or remodel the resource needs of a particular class.
Output and Review (Boxes Y and Z): 
[bookmark: _Toc2032273838]After all the classes have been processed a draft timetable is created. The last process is the manual verification of a human administrator. This move represents one of the most critical weaknesses of any automated system: it will not reflect all aspects of human taste and unexpected institutional priorities. Before deciding on the timetable, the administrator will be able to make small changes.
Reflections and justification 
[bookmark: _Toc698989731]The thinking method adopted was complex, which involved abstract reasoning and stepwise and practical reasoning.
Abstract Thinking: 
The initial step entailed the abstracting of the physical reality of a college into a series of variables and data points. Classes were considered objects that have attributes (size, resources), rooms were considered objects that have attributes (capacity, location) and the problem was reformulated to an optimisation algorithm. 
Subdivision / Deconstruction: 
Using the MoSCoW technique, I managed to divide the problem into two specific groups, namely the absolute necessities (MUST Haves) and the quality-enhancing features (SHOULD Haves). 
Algorithms / Heuristic Thinking: 
The flowchart is an example of a heuristic algorithm.  which makes the local optimum decision (choose the largest class now) in the hope that it will yield a global optimum decision. 
[bookmark: _Toc1184859827] Justification
The strategy is suitable since it is systematic, logical, and critical constraints are emphasised. It directly fulfills the three objectives of the college mentioned: it makes sure that the rooms are utilised efficiently (by aligning the size of classes with the capacities), moves between rooms are minimised (by selecting rooms with costs as a criterion), and no scheduling conflicts can occur (by checking whether the room is available at a certain time point).
The algorithm runs on a static view of the requirements. It fails to take into consideration dynamic changes, like the increase in the size of a class after the timetable is released.
The movement minimisation is a heuristic, which is purely on the location of the previous class. It fails to consider the overall movement of a day, which at times may result in a suboptimal path of a cohort. As an example, it may optimum the first move and produce a very long second move.
The solution does not fix unscheduled classes per se, it just alerts them. To make the solution more thorough, an iterative process of negotiation with the college would have to be used to modify the times of classes or the necessity of resources. 
Complete Data Assumption: 
The solution assumes that the complete data of classes and rooms, such as, the movement matrix, is complete and accurate. In practice, errors of data entry are possible, which would result in compromised or invalid schedules.
Making Static Requirement Assumptions: 
The algorithm runs on a static view of the requirements. It fails to take into consideration dynamic changes, like the increase in the size of a class after the timetable is released.
The "Optimal" Room Choice: 
The movement minimisation is a heuristic, which is purely on the location of the previous class. It fails to consider the overall movement of a day, which at times may result in a suboptimal path of a cohort. As an example, it may optimum the first move and produce a very long second move.
Unscheduled Classes: 
The solution does not fix unscheduled classes per se, it just alerts them. To make the solution more thorough, an iterative process of negotiation with the college would have to be used to modify the times of classes or the necessity of resources. 
The restrictions do not make the suggested solution weak or illogical, as it offers a solid and rational base of making a messy manual process an effective, data-driven system, which will greatly enhance the process of managing the resources of the college and the learning experience in general.

[bookmark: _Toc323253758]Conclusion
[bookmark: _Toc1939767443]The complicated issue of classroom allocation has been broken down in this report as it is a multi-layered issue that entails supply, demand and space-temporal limitations. Using MoSCoW technique, the core requirements were prioritised and hence a flowchart-based solution was designed. This solution applies to a heuristic algorithm to leave rooms with a systematic allocation of classes with the capacity and resource satisfaction guaranteed with active minimisation of movements between classes. The reflection of this process brings out the importance of deconstructing, abstraction, and algorithmic thinking to solve real-life problems. Although the solution has its shortcomings, it is a potent generic model, which a college can make its own and refine it to meet its objectives of efficiency and the provision of a better learning environment
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