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The primary function of educational institutions is to provide knowledge and resources to students and staff. One of the primary operational processes in managing a school or college effectively is room allocation. Room allocation must be performed in a logical manner to ensure that rooms are neither overfilled nor underutilised, that timetable clashes do not occur, and that unnecessary movement between classrooms is minimised. As can be seen in the attached image, current room allocation processes are highly inefficient, leading to operational issues in the system.
This assignment applies several computational thinking techniques to understand the problem at hand and come up with a suitable logical solution. Decomposition and abstraction will be used to break down the problem into its components and ignore unnecessary details, while a flowchart will be used as the chosen solution. A flowchart was chosen as a representation method since flowcharts are visual depictions of algorithms, and are suitable methods for communication of the same [1]. A flowchart is used to solve an algorithmic problem and thus, is a convenient way to represent a problem solution. In a flowchart, various symbols and notations are used for making flowcharts such as a rectangle to represent processes and parallelograms to represent input/output, etc. Flowcharts are commonly used to solve and demonstrate an algorithmic solution. The final solution satisfies the objectives, as it correctly allocates classes to rooms, without overlaps and also improves overall operational efficiencies.
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2.1. Breakdown of the Problem 
In a classroom scenario, three main components can be seen in the above problem statement. The first is the inefficient utilisation of available space as some rooms are overcrowded while others are underused, which leads to inefficient management of the available resources. The second is the occurrence of timetable clashes when multiple classes are assigned the same room at the same time, which creates a conflict in schedules. The third is the excessive movement between rooms, which wastes time and causes unnecessary movement of students and staff members between different locations.
In this part of the assignment, decomposition is used by breaking down a larger problem into its components or smaller parts. Decomposition allows the students to break down a large and complex problem into sub-problems and to understand the problem statement better so that an effective solution to the problem can be found [1].
2.2. The requirements (MoSCoW Technique) 
The Requirements can be prioritised using the MoSCoW technique as below.
Must have: 
· Allocate classrooms based on class size and room capacity
· Avoid timetable clashes 
· Ensure every class is assigned a room 
Should have: 
· Minimise unnecessary movement between rooms 
· Optimize efficiency of scheduling 
Could have: 
· Optimize room allocation to best-fit usage 
· Provide feedback on results of allocation 
Won’t have: 
· Predictive scheduling or AI-based optimisation 
2.3. Constraints 
The system has several constraints. The total number of classrooms is fixed. The capacity of the classrooms are fixed and cannot be changed or modified. Time-table slots are also fixed. Thus, no flexibility can be applied to the scheduling of classes. Rooms can also already be booked for other time periods, which further limits the availability of rooms.
2.4. Variables 
Variables such as classSize, roomCapacity, timetableSlot, roomAvailable and roomFound have been identified to represent key aspects of the solution.
Variables are widely used for storing the values and are used in decision-making processes and computation to perform calculations [2]. Variables are used to make comparisons between input or required features and the room list to determine whether a room is suitable or not.
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3.1 Flowchart Representation 
The flowchart chosen as a representation method for the problem solution has been provided below. Flowcharts are widely used to represent solutions to algorithmic problems. Flowcharts provide a pictorial view of the solution to a problem and the algorithms used to find the solution. Flowcharts use standard symbols and notations to draw flowcharts. Symbols such as rectangles to represent a process and parallelograms to represent input/output are some of the standard symbols used in flowcharts. Diamonds are used to make decisions and arrows to show the direction of the flowchart.

Figure 1: Classroom Allocation Flowchart
3.2 Explanation of the flowchart 
As shown in the above flowchart, the classSize and timetableSlot are provided as inputs to the system to initialise it. These two values act as the necessary requirements to be fulfilled when searching for a room for a class.
Then the system accesses a list of available rooms. This is required to ensure that the system has complete visibility of all rooms available before it can make a decision. A variable roomFound is set to FALSE to indicate that a room has not been found yet.
After this, a loop is entered in which each room from the roomList is assessed. This is a looping structure Loops are essential control structures that allow repeated execution of instructions until a condition is met [1] as it involves going through the same set of instructions multiple times as many times as there are rooms in the roomList to access each room in the list. The system uses loops to iterate over the entire roomList to assess each room’s suitability one by one [1]. It then accesses the capacity of that room.
The first decision to be made in the system is whether the roomCapacity is less than the classSize, in which case the room is skipped and the system goes to assess the next room. This decision-making structure is to ensure that the room capacity is sufficient for the class.
If the room capacity suffices the requirement, then the system checks whether the room is available for the given timetableSlot. If the room is booked for that time, it is skipped as well. This is also a decision-making structure that is present in the form of an if-else statement to check if a room is available or not.
If both these conditions are satisfied, then the room is allocated and a variable roomFound is set to TRUE, to indicate that a room has been found and there is no need for further assessment.
The system now loops to check the next room. This allows the system to keep checking for rooms until all of them have been assessed. This also shows that a loop is being used to access all the rooms in the roomList.
The last decision to be made is to check whether a suitable room has been found or not. This is a decision-making structure in the form of an if-else statement to make a decision on whether the variable roomFound has been set to TRUE. This is done to determine if a room has been found or not. If the variable roomFound is set to TRUE, the system outputs a success message indicating that the classroom has been allocated. This is the end of the algorithm for a successful room allocation. If the variable roomFound is set to FALSE, then the system outputs a message that no suitable room is available. This is the end of the algorithm for an unsuccessful room allocation.
3.3 Evaluation of the Solution 
The proposed solution provides an effective approach a successful solution to the problem as it ensures the efficient allocation of classes to suitable classrooms, and also ensures that no timetable clashes occur.
Control structures have been used in the form of a decision-making structure that makes decisions at various points in the process and takes action accordingly. Loops were also used to repeat a set of operations on each room in the roomList. These control structures in combination help to decide the order in which a sequence of instructions is to be executed in a program or algorithm [1]. This makes the system to function accurately and efficiently and thus, the system provides a valid solution to the problem.
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Computational thinking techniques used in this assignment include decomposition and abstraction. Decomposition was used to break down the problem into its main components, which helped me to understand the problem better and to come up with an effective solution. Abstraction was used to focus only on the important variables, such as classSize and roomCapacity while ignoring unnecessary details.
The chosen representation method for the solution can be justified as the use of flowcharts are a good way to visually represent a logical solution. Flowcharts can help to communicate ideas effectively and can also be used to identify and fix errors in an algorithm before it is implemented [1]. This makes them highly useful to represent solutions of algorithmic problems.
The solution has the major strength of being a logical and efficient method to solve the room allocation problem. By evaluating all the available rooms and having clear decision-making steps, this method ensures that a correct and optimal allocation is made. The method also makes use of variables and control structures which make it clear and consistent. On the other hand, the solution has some weaknesses such as not taking into account some other important factors that could be considered in a real-world scenario. Some of these factors include the distance between the classrooms, and the possibility of prioritising certain classes or rooms over others.
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