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1. [bookmark: _Toc227420196]Introduction
An institution of higher learning is in trouble of effectively administering classroom assignments, which is leading to the overcrowding of rooms, underutilization of spaces, schedule conflicts, and unnecessary wastage of time by students and staff members thronging between classes. According to Abazari [1], timetabling is a key to the successful functioning of the educational institutions, though the problem is also computationally complex because there are many variables, which are interrelated. In this report, the problem is decomposed with the MoSCoW prioritisation technique, a structured approach to resolving the problem is proposed based on flowcharts, and the various approaches through which the problem was solved are discussed.
2. [bookmark: _Toc227420197]Deconstruct the Problem
2.1 [bookmark: _Toc227420198]MoSCoW Technique Requirement
The MoSCoW technique of ranking requirements was invented by Dai Clegg at Oracle in 1994. It was then made official as part of the Dynamic Systems Development Method (DSDM). The letters of the acronym represent Must have, Should have, Could have and Won't have [2]. According to ProductPlan [3], the approach assists teams in determining what is required to make a project successful and what can be put on hold and as such, it can be used when resources are scarce. 
Must Have (M) 
The room should be allocated to the classes with a minimum number of students in each class.
There should be a room and a time allotted to each of the classes before the schedule is released.
Should Have (S) 
There must be a balance in room usage, not using too many or too few rooms.
To reduce travel time, classes of the same group of students should be conducted in close rooms.
Could Have (C) 
 The system might align the subjects which require that equipment with special rooms, such as the computer labs.
 When rooms change, students and staff could receive automated messages.
Won't Have (W)
Occupancy sensing in real-time with IoT or AI-driven predictive scheduling will not be part of it at this stage.
No seating preferences of students are provided individually.
2.2 [bookmark: _Toc227420199]Variables Identification 
According to Wing [4], one of the key aspects of computational thinking is to deconstruct a problem into parts and data representations. 
	Variable
	Description

	Class Size
	Students to be enrolled; this will ascertain the number of rooms required.

	Room Capacity
	The maximum number of individuals that can fit safely in a classroom.

	Timeslot
	The time and day of a class, such as Monday, 9:00-11:00.

	Room ID
	Every classroom has a special ID which allows students to be assigned to it with ease.

	Class ID
	Every course which requires a room assignment is assigned a unique ID.

	Lecturer Availability
	Strict scheduling limit is days and times that each teacher can teach.

	Room Features
	Specialised equipment is available, such as projectors and lab benches.

	Conflict 
	A Boolean that shows if a proposed assignment will cause a conflict in the schedule.

	Utilisation Rate
	The ratio between the size of the classes and the capacity multiplied by 100 is the percentage of the room capacity used.



3. [bookmark: _Toc227420200]Proposed Solution
3.1 [bookmark: _Toc227420201]Flowchart
The flowchart below will be used to demonstrate the rational steps of the optimal use of classroom space. 
[image: ]
3.2 [bookmark: _Toc227420202]Flowchart Explanation 
The given constraint-satisfaction algorithm produces a capacity-suited conflict-free timetable by subjecting input data to logical decision points. Following the theory of Wing [4] that well-designed algorithms need to be generalised across the different versions of the same problem, the solution is intentionally generic and can be used across institutions of any scale. Discussed below are each algorithm stage.
Stage 1 - Data Input and Initialisation: It begins with gathering all the required input data,  the list of classes along with their enrolled student numbers, all the existing rooms and their maximum capacity, room features (e.g., computer lab, lecture theatre), lecturer availability by day and timeslot, and all the weekly timeslots. This pre-implementation step is very important since systems thinking principles indicate that the accuracy and completeness of inputs affect the quality of outputs [5]. 
Stage 2: Sort Classes by Enrollment: Classes are sorted by enrollment size before being assigned. It ensures that classes that are resource-intensive are given precedence when rooms are most available. The resources-first approach helps secure large classes with sufficient room by the end of the assignment process, as suggested in the timetabling optimisation literature [1] 
Stage 3: Capacity Check and Conflict Check Loop: The algorithm loops over all rooms and timeslot combinations of all unassigned classes sequentially. Two successive checks are performed on each candidate pair. A capacity check ensures that the capacity of the room is higher than the size of the class. Second, a conflict check will make sure that the room is not already occupied by another class during the same period. In case the two checks are correct, the algorithm will remember the assignment and move on to the next class. When no roomtime slot combination is found, a class is tagged with the manual administrative evaluation. This hard-constraint logic is applied in academic timetabling research to make sure that there is no room-sharing and capacity is respected [6].
Stage 4: Division of correct assignments by the formula will compute the utilisation rate. When this rate is below a threshold, which in this solution is 50%, the algorithm searches a smaller room that will have sufficient capacity during the same timeslot. In case one is found, the class is shifted to the bigger room to clear a way to a class that fits. This step satisfies the MoSCoW Should Have criteria to balance the room use and prevent overproviding.
Stage 5: The algorithm groups classes taught by the same lecturer or attended by the same group of students in successive timeslots, as an additional optimisation step. It then looks at whether these sequential classes are in an adjacent room. To minimise the time students and staff spend moving between the sessions, the algorithm switches to neighbouring rooms in case the exchange does not create a conflict.
Stage 6: Timetable Output and Conflict Report: The algorithm produces a final timetable with each class assigned to a room and timeslot, a report on room utilisation summary, and a conflict report with any classes that could not be assigned automatically. Such an explicit structure of output allows managers to assess all the decisions made by the algorithms and to intervene only when it is necessary, and it minimises administrative workload.
4. [bookmark: _Toc227420203]Reflection and Justification
4.1 [bookmark: _Toc227420204]Abstract thinking 

To get rid of unnecessary details and concentrate on the essential aspects of a problem, abstract thinking is necessary [4]. This assignment reduced the classroom allocation problem to an overall constraint-satisfaction problem and placed the demands (classes) on the resources (rooms). This abstraction made it possible to develop a solution that would be applicable to any institution and not to a specific college context. 
4.2 [bookmark: _Toc227420205]Sub-dividing
The process of breaking down a difficult problem into smaller parts that can be resolved is referred to as decomposition [8]. The classroom allocation problem was divided into five smaller problems: data collection, choice of classes to be prioritised, room and time slot assignments, use balancing, and proximity optimisation. Addressing all of them individually made it easier on the brain and allowed each step to be created and verified individually, then assembled, which fits the OpenStax [7] definition of decomposition as a method of problem analysis being more effective.
4.3 [bookmark: _Toc227420206]Justification of the solution 
The solution is based on all the Must Have MoSCoW criteria that comprise capacity matching, conflict elimination, and a full schedule. Utilisation balancing and proximity optimisation take care of the Should Have requirements. Abazari [1] shows that automated timetabling systems are always better than manual scheduling in terms of quality and efficiency. This provides a good scholarly justification of the application of this algorithmic approach.
4.4 [bookmark: _Toc227420207]Limitation
The biggest issue with the solution is that it requires proper input data; any errors in the enrollment number or room capacity will be reflected directly in the output. The greedy sorting algorithm is not applicable to produce a schedule that is optimal for all. Moreover, the proximity optimisation step will require spatial information regarding the location of the rooms, which might have to be set up
4.5 [bookmark: _Toc227420208]Assumption
The number of students in each room is assumed to be fixed and correct, all class enrollments are known before scheduling begins, that timeslots are identical in length each week, and that lecturers are available in advance. It is believed that the data of the physical layout of the college can be used to determine the proximity of rooms to one another.
5. [bookmark: _Toc227420209]Conclusion
This report has conducted in-depth research on the issue of the assignment of classrooms in a local college. We used the MoSCoW technique to clearly group the requirements, and we found nine important variables that would be the basis for the solution's data. The proposed algorithm is a greedy, constraint-satisfaction approach that optimises the use and maximises proximity. It addresses all the most critical needs and is supported with academic research on the timing of classes. The complexity of the problem required an abstract thinking approach and the need to divide it into smaller components. There are some issues with the quality of the data and its functionality, but it is a workable, evidence-based method to reduce the number of scheduling conflicts, better utilise rooms, and reduce the amount of wasted movement within the college.
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