 (
Problem
Analysis and Solution
Development
)
 (
Module Name: Analysing and Solving
 
Problems
Module C
o
de: ACCA 40
19
Student Name: 
Milana Hemalova
Student ID: 
2439874
Group:
 
3
Lecturer’s Name:
 
Dr 
Redhwan Al-amri
)

Table of Contents
1. Introduction	2
2. Deconstruct the Problem	2
2.1 MoSCoW Technique Requirement	2
2.2 Variables Identification	4
3. Proposed Solution	5
3.1 Flowchart	5
3.2 Flowchart Explanation	6
3.3 Pseudocode	7
4. Reflection and Justification	10
4.1 Abstract Thinking	10
4.2 Sub-dividing the Problem	11
4.3 Justification of Solution	11
4.4 Limitations and Assumptions	11
5. Conclusion	11
Reference List	12




[bookmark: _Toc227592816]1. Introduction
Efficient classroom allocation is a very important functioning issue of educational organizations. The provided situation draws attention to the lack of classroom space, overcrowding, and schedule conflicts, which adversely affect the effectiveness of teaching and student experience. The lack of efficiency in allocation also eliminates unnecessary movement of the staff and students, causing time and low productivity. Thus, an organised and rational method to maximise the utilisation of the available classrooms is required. The purpose of this report is to examine the problem in terms of determining its major requirements and limitations, and to come up with a systematic solution, which will guarantee efficient room allocation and increased scheduling efficiency.
[bookmark: _taqltrkca625][bookmark: _Toc227592817]2. Deconstruct the Problem
[bookmark: _kdv87ku97nzx][bookmark: _Toc227592818]2.1 MoSCoW Technique Requirement
The MoSCoW technique is used to prioritize the requirements of the classroom allocation system by classifying them as Must have, Should have, Could have and Won’t have [2]. This systematic methodology makes sure to prioritize the critical system requirements as well as outlining non-essential refinements and definite scope constraints.
Must Have:
These are the fundamental requirements that should be in place to make the system work efficiently [2]. 
· The system should be able to assign classrooms in terms of the number of classes and the room size to avoid overcrowding and to provide secure learning environments [1]. 
· The system should make sure that there are no conflicts of schedule by only allocating one class in a room at a time. 
· The system should allocate an appropriate room to all scheduled classes to have full and dependable timetable coverage.
Should Have:
These are not necessary requirements but enhance efficiency and performance of the system [2]. 
· The system must reduce the movement as much as possible by assigning classrooms to consecutive classes in close proximity. 
· The system must maximise room utilisation by minimising underutilised and over-utilised classrooms throughout the timetable [1]. 
· The system must take into account the availability of lecturers and groups of students in order to achieve better scheduling and prevent any indirect conflicts.
Could Have:
These are other attributes that improve user experience and flexibility but are not needed to operate a basic system [2]. 
· The system might assign special rooms to particular departments according to course needs and convenience [1].
· The system would evenly distribute classroom use among buildings to ease congestion in certain areas.
· The system might give priority to some classes (e.g., core modules) to enhance the quality of allocation and to make better decisions.
Won’t Have:
These requirements establish the limits of the solution at hand and explain what is deliberately omitted [2]. 
· The system will not have real time tracking or dynamic rescheduling of classrooms because of complexity constraints. 
· The system will not involve complex AI-based automation, because the solution is based on logical and systematic allocating procedures. 
· The system will not respond to the last-minute changes like cancellations or emergency room unavailability [1].
[bookmark: _kz5d0cdp0sl3][bookmark: _Toc227592819]2.2 Variables Identification
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[bookmark: _Toc227592820]3. Proposed Solution
[bookmark: _Toc227592821]3.1 Flowchart
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[bookmark: _Toc227592822]3.2 Flowchart Explanation
3.2.1 Input and Data Preparation
The solution starts with the gathering and sorting of all the input data that are needed as far as classroom allocation is concerned. This will be the variables associated with classes like size of the classes, type of course, course time and student group, and room variables like capacity of the room, type of room, room location and equipment available in the room. Moreover, scheduling variables, including time slots, lecturer availability, and timetable constraints are included to make sure that all the required conditions are taken into account. This organized input stage guarantees a complete dataset in the system that the system can make informed and accurate allocation decisions [3].
3.2.2 Sorting and Prioritisation of Classes
After preparing the data, the classes will be ranked in a descending order in terms of the size and duration of classes. Such prioritisation is necessary since bigger classes do not offer as many appropriate room options and are harder to allocate. Likewise, classes with greater duration will need more continuous time availability, which makes them more restrictive. The system mitigates the chances of allocation failure by assigning these classes initially, and enhances efficiency. This is done to make sure that there are important constraints that are addressed early enough in the process [4].
3.2.3 Feasibility Filtering
The next stage is to find candidate rooms which satisfy the minimum feasibility criteria. At this level, rooms are narrowed down by their adequacy to accommodate the size of the class, their type of the course is adequate and the equipment needed is present. This will remove inappropriate choices at an early stage of the process, making the computation more complex and making sure that only the correct rooms are further examined [4].
3.2.4 Constraint Validation
Once possible rooms have been created, the system performs a thorough constraint validation.  This will make sure that the rooms chosen are free at the time slot that is needed and that there are no issues with the scheduling. Availability of lecturers is verified to ensure that lecturers are available to teach at the designated time. Also, student group conflicts are eliminated by making sure that no group is enrolled in more than one class at a given time. Time per class is also tested to make sure that the time per class is within the time slot. Timetable restrictions, e.g., fixed schedules or limited periods are also needed to maintain institutional requirements [5].
3.2.5 Optimisation and Room Selection
After locating a group of valid rooms, the system will then use optimisation process to eliminate the most appropriate choice. This involves determining the distance between the successive classes and the transition time that is involved, which directly influences the flow of students and employees. Also, the utilisation rate of rooms and capacity utilisation is taken into account to make sure that the space is effectively used.A scoring system is used to rate each room, with emphasis placed on rooms which minimise movement and transition time and maximise utilisation. This will ensure there is an equitable and effective allocation plan [6].
3.2.6 Allocation and System Update
Upon choosing the best room, the system allocates it to the classroom and changes all the relevant records. This involves the identification of the room as occupied within the allocated time slot, the timetable, and rate of room utilisation. These updates will be crucial in order to make sure that the allocations that follow are made on the basis of real and up-to-date data. This dynamic revising process assists in keeping consistency in the process of allocation [6].
3.2.7 Iteration and Final Output
This is repeated until all the classes have been allocated. In case of a lack of an appropriate room to conduct a certain class, it is left unassigned to be reexamined. When all the classes have been processed, the system produces a final timetable which is optimised, conflict-free and efficient. The resulting output of this last stage is to secure efficient use of classrooms, reduced movements, and the accuracy of the schedule [4].
[bookmark: _Toc227592823]3.3 Pseudocode
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[bookmark: _Toc227592824]4. Reflection and Justification
[bookmark: _Toc227592825]4.1 Abstract Thinking
Abstract thinking was used to reduce the real-life situation of classroom allocation which was very complex into a model which was simple to manage. The problem was formulated in key variables of class size, room capacity and time slots as opposed to the real complexities. This allowed the system to focus on inputs, processes and outputs and solution was rational and easier to put into practice [3].
[bookmark: _Toc227592826]4.2 Sub-dividing the Problem
The problem was divided into smaller sections like allocation, scheduling and optimisation.. All these were handled individually e.g. pairing rooms with the needs of a classroom, verifying the time restrictions, and reducing transportation. This method simplified the analysis of the problem and prevented the confusion of all aspects of it [4].
[bookmark: _Toc227592827]4.3 Justification of Solution
The proposed solution is appropriate as it uses a structured and step-by-step approach to allocate classrooms efficiently. It makes sure that all constraints are fulfilled and it also implements optimisation methods like minimising the transition time and better room utilisation [6]. Variables and logical filtering increase accuracy and minimize the chances of conflicts.
[bookmark: _Toc227592828]4.4 Limitations and Assumptions
The solution is assumed to have all input data, including room details and schedules of classes are correct and up to date. It fails to consider real-time modifications like last minute cancellations or unavailability of rooms. Also, the optimisation process can raise complexity of computations on large datasets which might impact on performance [3].
[bookmark: _Toc227592829]5. Conclusion
In conclusion, the study addressed the issue of the ineffective classroom distribution by providing a systematic and logical resolution to it on the basis of critical variables and limitations. The suggested system guarantees efficient correspondence of the requirements of classes with the resources available and reduces the number of conflicts and movement that are not necessary. The solution shows a very clear and systematic way of making decisions and optimisation through flowchart and pseudocode. Overall, the model improves the use of space, the precision of schedules, and contributes to a more efficient and more organised learning process.
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image5.png
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END IF

END FOR
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END IF
END FOR
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