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[bookmark: _heading=h.xn3y29abt1gk]Problem Deconstruction
Decomposition, which divides a complicated topic into smaller, more manageable components, can be used to evaluate the classroom allocation problem[5]. This facilitates the comprehension of the reasons behind inefficiency and the creation of a suitable solution.
Allocating classrooms is one important factor. Every class needs to have a space big enough to hold all of the pupils. Overcrowding in a small room can have a detrimental impact on both learning quality and safety. However, it is a waste of space to provide a tiny class with a very large room.
Scheduling a timetable is another crucial component. Specific teachers and student groups participate in classes, which are held at set times. When two classes are allocated to the same room at the same time or when a teacher is scheduled to instruct multiple classes at once, conflicts might occur[1].
Moving between classes is an additional factor. For successive lessons, students and staff frequently switch between rooms. There may be delays and less time for instruction if the rooms are far apart. Therefore increasing efficiency and punctuality, minimising movement is crucial.
The MoSCoW approach can be used to prioritise the system requirements[4]. 
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Must Have: Giving each class a room, making sure there is enough space, and avoiding scheduling conflicts. 
Should Have: By cutting down on movement time and balancing room usage. 
Could Have: Incorporate tools for automatic reporting. 
Won't Have: Incorporate sophisticated AI-based scheduling, since this is not covered by the solution.





Constraints
Physical constraints include the restricted number of classrooms, fixed room capacities, and the possibility that certain rooms will have specialised equipment like computers or lab equipment.
Classes must fit within the timetable slots, and teachers cannot be assigned to multiple classes at once, which results in time limits.
One room can only accommodate one class at a time, and staff and students need a reasonable amount of time to travel between rooms.
Apart from these limitations, the system relies on a number of factors that specify how decisions about classroom allocation are made.
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· Class_ID – distinct number for every class
· Class_Size – number of students attending the class
· Room_ID – a unique number for every classroom
· Room_Capacity – maximum number of pupils that the space can hold
· Teacher_ID – the teacher's identification number for the class
· Time_Slot – The class's scheduled time
· Room_Type – type of room (such as a computer room, lab, or typical classroom)
· Building_Location – location of the classroom
· Movement_Time – estimated time needed to travel between places
To guarantee effective and conflict-free classroom scheduling, these factors serve as the cornerstone of the allocation system and are employed throughout the solution.
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[bookmark: _heading=h.fccfvi1uuglr]Proposed Solution 
The logical process for optimising classroom allocation is shown in Figure 1.
The flowchart shows how classrooms are assigned effectively while taking capacity, availability, and class mobility into account. The system uses a systematic algorithmic method to guarantee that all classes are assigned suitable rooms without any conflicts[4].                                                           
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Figure1: Classroom Allocation Flowchart
 
The system is loaded with all relevant data at the input stage. This covers instructor timetables, room locations, class sizes, available classrooms, room capacities, and timetable slots. The allocation procedure is based on these characteristics, which also allow the system to make well-informed decisions.     
[bookmark: _heading=h.59yl0vhh50x8]Explanation                                                       
Choosing the next class that needs a classroom is the first operational step. To guarantee that every lesson is taken into account and given a suitable room, classes are processed in a sequential manner.
After a class is chosen, the algorithm finds every room that is available. In order to ensure that appropriate solutions are taken into consideration, this phase removes any rooms that are already in use.
The system detects conflicts if the capacity check is successful. This guarantees that the chosen classroom isn't already reserved for another session and that the designated instructor isn't booked twice in the same period. A different available room is chosen in the event that a conflict is found. This procedure is repeated until a suitable room is located[2].
It uses movement optimisation after a room meets both the capacity and conflict requirements. If there are several acceptable rooms available, the room nearest the teacher's or students' previous class location is given priority. This shortens travel times, minimises delays, and enhances punctuality. By taking location into account, the approach improves the schedule's overall effectiveness.
The chosen room is then assigned by the system, and the schedule is updated appropriately. This guarantees that no other class can be assigned to the room at the same time.
The system determines whether more classes are still unassigned after allocation. In that case, the procedure starts over at the class selection phase. The system ends if every class has been successfully assigned.
This approach relies on a number of presumptions. It is predicated on the accuracy and currentness of all input data, including room capacities and class sizes. It makes the assumption that room location can be used to predict movement time. Additionally, schedule slots are set and remain unchanged throughout the allocation procedure.
By assigning the smallest appropriate space for every class, this method guarantees effective room utilisation and prevents both overcrowding and underutilisation. By giving priority to nearby rooms, it reduces movement time and prevents schedule conflicts by methodically verifying room and instructor availability.
All things considered, the suggested technique offers a methodical and logical approach to classroom allocation optimisation. The solution successfully resolves the main issues mentioned in the problem scenario by combining capacity checks, conflict detection, and movement optimisation into a repeatable procedure[3].

[bookmark: _heading=h.crehfqqol3x]Reflection 
A variety of computational thinking and problem-solving strategies were used in the development of the answer. Decomposition was a key technique used. 
Room capacity, schedule scheduling, class mobility, and resource limitations were among the lesser parts of the initial challenge. This made it simpler to comprehend the issue and enabled a methodical approach to each component[5].
Additionally, abstract thinking was employed to ignore unnecessary material and concentrate on the crucial elements influencing classroom allocation.
 For instance, the model focuses on factors like class size, room capacity, time slot, and location rather than taking into account every individual choice. This allowed for the creation of a general solution that could be used in a variety of scheduling scenarios.
Because it clearly illustrates the allocation logic and the order of decisions involved in the process, the use of a structured flowchart was acceptable. By depicting the solution as a repeatable process, it also encourages algorithmic thinking[3]. This is especially helpful for scheduling issues, when rationality and consistency are crucial.
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The three primary problems in the scenario: 
Ineffective room use, excessive travel, and schedule conflicts, are immediately addressed by the selected strategy, making it suitable. The method guarantees equitable and effective room distribution by sequentially verifying capacity, availability, and location.
However the solution is not without flaws. It doesn't take into account unexpected issues like room maintenance or late timetable changes, and it assumes that each schedule and room data are valid. 
Also, movement planning is oversimplified and does not accurately represent actual walking circumstances. 
It offers a sensible and realistic answer to the classroom scheduling issue in spite of these drawbacks[4].
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