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A STRUCTURED OPTIMISATION APPROACH FOR EFFICIENT CLASSROOM ALLOCATION USING FLOWCHART-BASED PROBLEM-SOLVING TECHNIQUES
I. INTRODUCTION
Classroom assignment is one of the important functionality requirements of higher learning institutions because it defines the quality of teaching, utilization of resource and the learning process with the students. The problem of numerous courses taking place at one geographical location is also problematic in the majority of institutions. Bad time scheduling can lead to classroom congestions, facility and conflict of schedule that disrupts learning and teaching. But also, ineffective distribution may lead to irrelevant shifting between classrooms wastage of time on the one hand to both the students and the academic staff.
The issue in this report is the distribution of one of the local colleges in the classroom and a systematic solution to the problem is developed according to the systematic problem-solving techniques. The given issue is addressed based on the principle of logical decomposition, the definition of the system requirements and constraints and research of the most significant variables of classroom scheduling.
II. PROBLEM DECONSTRUCTION
A. Overview of the Problem
The learning institutions depend on the good management of time schedules to ensure that the classes can be made effective, not to mention the resources of the institution that are appropriately utilized. However, the issue which is apparent in most colleges is the placement of the classes in diversity of courses and academic programmes. It can also introduce the discrepancy between the room capacities and the size of the classes since some of the cohorts will be over-classified, and others will not be utilized. 
The other issue that can easily be experienced is the clash of time where two or more classes are scheduled to take place in the same room at the same time. These interruptions cause the disorganized structure of the academic program and necessitate the rush time change which also contribute to the confusion between the teaching staff and the students. Incorrect allocation process also may result in individuals being forced to walk between separate lessons to one another leading to time wastage and late lessons.
These challenges imply that the system is not constituted in such a way that it can measure classroom capacity, schedule and space requirements simultaneously implying that there is need to have a systematic allocation process.
B. Identification of Requirements and Constraints
In order to arrange the problem analysis, it can be purposely based on a MoSCoW prioritisation method that assists in disclosing the primary requirements of the system and constraints. Through this method, the requirements become broken down into requirements that are considered vital in the proper functioning of the system.
The most urgent will be classified as must have that will entail the capability to scale the size of the classes to the size of the classroom, prevent clash of schedules and capability of appearing in the classroom when needed based on time. Without these factors, then the allocation system will not be possible.
The Should Have classification of the requirements includes the following: the decrease of the amount of the spaces between the relevant classes, the increase of the timetable clarity to make the transition easier.
“Could Have” category includes such features as automatic update of the schedule and active reassigning of rooms.
C.  Identification of Key Variables
In classroom allocation process, there are various variables involve and it determines the level of efficiency. These are the variables that will be used to construct an optimisation model that will result in the generation of realistic production results in terms of scheduling.
The former one is the classroom size that determines the least size that will be used to accommodate the students in a classroom. The first one is the physical limitation of space to be used which is known as the classroom capacity and this is expected to be put into consideration so as to prevent overpopulation or wastages. The time slots are also another variable that is very necessary since classes are scheduled based on the set academic periods that do not contain overlapping assignments [1].
Another issue that is very important to the decision-making process is the availability to a room. Time slots that can be utilized by a single classroom at a given time are also restricted and therefore the system would be required to monitor the availability of a set number of time frames. Other variables will include course schedules, lecturer and classroom location in the campus setting.
III. PROPOSED SOLUTION AND SYSTEM DESIGN
A. System Overview
The structured classroom allocation system can be designed with the assistance of the logical modelling techniques in order to solve the issues, which have already been identified in the previous section. The given solution is narrowed down in order to streamline the process of allocations of the classrooms due to the systematic analysis of the needs of classes, room occupancy, and schedule issues.
The provided model is premised on the step-by-step nature of the decision-making process, which processes the data on the scheduling procedure and allocates the classes in following the allocation criteria that are pre-determined. This approach will involve the classroom selection given their appropriateness to particular classes without conflict in the schedules and excessive mixing of classes [2]. The system operates by examining the data that exists on the size of classes, room understanding and plans of the schedule and subsequently coming up with allocation decisions.
It will be a systematic algorithmic process of matching the classes with the classrooms that will best suit the classes. 
B. Classroom Allocation Flowchart
The allocation process would be modeled by the existence of a sensible flowchart that illustrates the amount of decisions that should be taken that would place the classrooms in desirable conditions [3]. The diagram indicates that the information presented as input is accessed in the system in which it is verified that the suitability of the classroom is met, which is followed by checking the availability of the schedule and assigning the classroom to the schedule.
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Figure 1: Flowchart for Optimised Classroom Allocation Process
(Created Using Draw.io)
The flow chart will show how the process of the allocations distribution will take place in a circulatory manner till the planned classes of the designed classes are allocated to respective rooms.
C. Step-by-Step Explanation of the Allocation Process
This process begins at an input stage where scheduled information is obtained that is required. Such pieces of information entail the schedules of the classes, classes size, classroom available and room capacity. The data provided must be understandable in order to provide the reasonable outcome in the allocation.
After gathering the information that was much needed, the system then determined the next class which required a classroom. It is then possible to think of the rooms available to provide information whether the rooms can accommodate the number of the students in the classroom or not. 
The system then certifies the availability of classroom at a certain time slot after a desired room has been identified [4]. This would assist in the prevention of conflict of schedules besides assisting in ensuring that there is no more than one class being conducted in a single room at any point in time. This room is allocated to the class and the database of the schedule is built in case of free room. 
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Figure 2: Classroom Allocation System Model
(Created Using Draw.io)
D. Assumptions of the System
The allocation system provided has several assumptions, based on which the work would be based. The assumption is that proper data on the size of the classes and the number of students that can fit in the classroom should be utilized in the database that handles scheduling since in case of fake data, wrong calendar, or overcrowding of the room can be made. It is also assumed that the availability schedule of classes is updated with the updated information on the currently being used scheduling, and that it is necessary to ensure that it does not cause conflict of time schedules [5]. The system also assumes normal facilities in the classes that will be applied in the operations of the normal teaching activities, but extraordinary requirements of the classroom such as the lab equipments or accessibility facilities have not been provided in the model.
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Figure 3: Decision Logic for Classroom Allocation
(Created Using Draw.io)
IV. REFLECTION AND JUSTIFICATION
A.  Problem-Solving Techniques Used
The given model of classrooms distribution was developed by use of certain simple problem solving methods that are commonly used in the fields of computational and systems design. Other techniques under the applied technique include problem decomposition that means that a complex problem will be broken into smaller parts that can be easily managed [6]. The problem would be further dissected through such factors as matching of the capacity, the time schedule management and the availability of the rooms.
Abstractor thinking was also employed in the designing. This system was to be skewed towards generalities that cut across various situations in schedules compared to working on various modulations of cases. The abstraction assisted in the procedure of providing the process rational steps in making decisions of the flow diagram.
B. Justification of the Proposed Approach
The proposed allocation strategy will be appropriate as it will bring some sanity in the decision making process and in turn reduce the inefficiencies in the existing scheduling system [7]. The solution will make sure that the classrooms are not overcrowded or there is no time conflict since availability and capacity of the classrooms will be considered in a systematic way before they are assigned. 
C.  Limitations of the Solution
The advantages of the proposed system are not the only ones, and system has some shortcomings. The system will be based on the appropriate input information particularly the information on the room capacity and the size of the classes to assess its effectiveness. The other weakness of the model is that it does not put into consideration the unexpected scheduling and the special needs classrooms. The extra improvements can consist of the adaptive approach to scheduling implementation and the real-time updating of the information to make the system more flexible.
V. CONCLUSION
It is pertinent that good classroom assignment is a necessity in teaching and utilization of the available resources in the institution to their optimum. This absence of a system of allocation, as observed in the discussion of this report, is the major cause of the overcrowding of the classes, poor utilization of the spaces and conflict of the schedule. The flow chart-based allocation system was posited to complete the classroom assignment in the form of a flow chart with application of the systematic problem-solving skills and logical modelling. The solution proposed is concerned with the availability of the classroom capacity, determines the availability of the scheduling and allocates the rooms using the iterative process of making decisions.
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