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1.Introduction
Effective collaboration forms the basis of success in project-based computing courses. The Scrum Guide describes a successful team as one that communicates clearly, meets regularly in a structured way, and shares responsibility for completing its work consistently on time [1]. Yet even motivated student groups often struggle for reasons unrelated to technical ability. Coordination and scheduling tend to cause the most trouble. The assignment scenario shows why: students who have part-time jobs, different academic timetables, and personal commitments may struggle to find a time that suits everyone. Projects then end up being submitted late, while the workload is divided unevenly across the group.
This report treats the scheduling problem in abstract, structured terms, with the aim of producing an algorithmic solution applicable to similar cases. It proceeds through four stages: first, the problem is broken down using MoSCoW prioritisation; the formal variables are then defined; next comes a five-step greedy constraint-satisfaction algorithm and flowchart; and the techniques used are examined critically.
[bookmark: _Toc236043881][bookmark: _Toc236741351]2.Deconsturct the problem:
Before designing a solution, the problem must be broken down into its parts. This is a multi-constraint scheduling problem involving different academic schedules, part-time work shifts, personal duties, and project deadlines. March and Smith argue that ,effective design begins with a clear definition of the problem space [2]. This section applies the MoSCoW technique and identifies the key variables.

[bookmark: _Toc236043882][bookmark: _Toc236741352]2.1.MoSCoW Technique Requirements:
The MoSCoW method—short for Must Have, Should Have, Could Have, and Won’t Have—is used to prioritize requirements in agile software development and systems engineering [3]. It puts essential functionality first and helps limit scope creep before extra features are added. Without that structure, a solution can become unnecessarily complicated when all that is needed is a dependable slot-finding algorithm.

For group-meeting scheduling, the MoSCoW method separates the three Must Have objectives set out in the brief from features that would be useful but are not essential. The Should Have requirements address the uneven workload distribution; they Could Have and Won’t Have categories, meanwhile, keep the proposed solution within the limits of this assignment's scope. The complete requirements analysis is given in Table 1 below.
Table 1: MoSCoW Classification and Justification of Requirements for the Group Meeting Scheduler
	Category
	Priority
	Requirement
	Rationale

	Must Have
	Critical
	 Collect the full weekly availability of each group member, including their part-time work shifts and timetable commitments.
	Without complete data, no valid slot can be computed; a single missing schedule may invalidate the matrix

	Must Have
	Critical
	Find at least one common free time slot in a week when all members can be there together.
	The basic aim; without a shared slot, the group can't meet.

	Must Have
	Critical
	All proposed meeting times need to be before the weekly project deadline D.
	This is a direct measure to make sure that the submission cannot be late; a non-negotiable hard constraint.

	Should Have
	High
	Rank candidate slots to minimize scheduling conflicts and the need for rescheduling.
	This makes the system more reliable and reduces the workload fragmentation that comes from cancelled meetings

	Should have
	High
	Distribute meeting roles and task assignments fairly among all members
	This directly solves the problem of uneven workload identified in the scenario.

	Could Have
	Medium
	Send automated reminders to all members 24 hours before each confirmed meeting.
	This feature improves attendance rates but is not essential to the core scheduling algorithm.

	Could Have
	Medium
	Provide a visual weekly calendar view showing the confirmed meeting slot for all members
	This feature enhances usability without altering core logic.

	Won’t Have
	Out of spoke
	Real-time synchronisation with external calendar APIs such as Google Calendar or Outlook.
	This introduces third-party dependencies beyond scope and is therefore deferred .

	Won’t Have
	Out of spoke
	Automated meeting transcription or AI-generated minute-taking features.
	Considered a future enhancement only; out of scope for the current solution.




[bookmark: _Toc236043883][bookmark: _Toc236741353]2.2 Variable Identification:
To enable an algorithmic solution, the scheduling problem must be expressed through five formal variables, each capturing a different dimension of the problem.
Availability Matrix M[i][j]: A binary matrix where 1 means member i is free during slot j and 0 indicates a conflict — lecture, work shift, or personal commitment.
Time Slot Set T: A discrete ordered set of candidate one-hour meeting windows within the working week, each holding a fixed start timestamp.
Project Deadline D: A fixed hard constraint set by the module tutor. No meeting can be scheduled at or after D.
Conflict Score C[j]: A scalar metric ranking each slot by adjacent unavailability’s and proximity to deadline D. Lower scores indicate more suitable slots.
Workload Balance W[i]: A cumulative counter tracking each member’s contributions across meetings — tasks assigned, minutes taken, and presentations delivered — ensuring equitable role distribution each weekly cycle.
[bookmark: _Toc236043884][bookmark: _Toc236741354]3. Proposed Solution:
The proposed solution is a five-step greedy constraint satisfaction algorithm that uses the availability matrix M to identify, filter, rank, and confirm meeting slots. Based on constraint satisfaction theory, it represents the problem through variables, domains, and constraints, seeking assignments that satisfy all of them at once[4]. The method is generic and iterative, so it repeats each week throughout the project lifecycle.
[bookmark: _Toc236043885][bookmark: _Toc236741355]3.1 Flowchart:
[image: ]
          Figure 1:Process Flowchart for the proposed Scheduling Algorithm.

[bookmark: _Toc236043886][bookmark: _Toc236741356]3.2 Flowchart Explanation:
Figure 1 shows the scheduling process from submission through task review. It follows a five-step pipeline, with decision diamonds marking the transition from one stage to the next. The subsections below explain each step and its associated decision points.
[bookmark: _Toc236043887][bookmark: _Toc236741357]Step 1 — Collect Member Schedules:
The algorithm asks every member to provide weekly availability and records each response as a row in matrix M. The first decision diamond asks, “Are all schedules collected?” When a response is missing, the system sends a reminder and repeats the process until the matrix is complete. Without a complete matrix, false positives may result. The PMBOK Guide identifies inadequate stakeholder input as one of the most common causes of project-planning failure; requiring this collection loop directly addresses that risk [5].
[bookmark: _Toc236043888][bookmark: _Toc236741358]Step 2 — Encode Schedules and Identify Common Slots:
Collected schedules are encoded into matrix M and a bitwise AND operation is applied across all rows. For each column j, the algorithm computes M[1][j] AND M[2][j]  AND M[n][j]. Any column returning 1 is a candidate slot — a window where all members are simultaneously free, as illustrated in Table 2.
                    Table 2: Example of Bitwise AND Operation on Availability Data
			Member/slot
	Mon 9:00
	Tue 10:00
	Wed 11:00
	Thu 12:00

	Alex
	1
	1
	0
	1

	Simone
	1
	0
	1
	1

	Sam
	1
	1
	1
	0

	Eve
	0
	1
	1
	1

	AND ^
	0
	1
	0
	0








               Table 2: Bitwise and result shows Tue 10:00 is the only common free slot.
The second decision diamond asks: “Common free slots found?” If no column returns 1, the algorithm enters a re-negotiation loop, where members recheck their constraints or relax a soft constraint such as reducing meeting duration. This reflects the principle of constraint relaxation in constraint satisfaction theory, where an infeasible problem is made solvable by progressively loosening non-essential restrictions [4].
[bookmark: _Toc236043889][bookmark: _Toc236741359]Step 3 — Apply Deadline Filter:
Candidate slots are filtered against deadline D, retaining only slots where T[j] < D. This hard constraint cannot be relaxed. If no slots survive, an escalation path is triggered, alerting members to negotiate a deadline extension with the module tutor, consistent with risk escalation procedures recommended in the PMBOK Guide [5].
[bookmark: _Toc236043890][bookmark: _Toc236741360]Step 4 — Rank Slots and Confirm
Surviving slots are ranked by conflict score C[j]. The lowest-scoring slot is offered for group confirmation. If rejected, the next-ranked slot is offered until one is accepted. Ranking by conflict score reduces the likelihood of last-minute cancellations [4].
[bookmark: _Toc236043891][bookmark: _Toc236741361]Step 5 — Confirm, Log, and Review
Once confirmed, the meeting is scheduled and all members notified. Tasks are logged and W[i] updated. If all tasks are complete, the process ends. Otherwise, the cycle restarts from Step 1, mirroring the Scrum sprint cycle to ensure scheduling remains continuous and self-correcting throughout the project lifecycle [1].
[bookmark: _Toc236043892][bookmark: _Toc236741362]4. Reflection and Justification:
[bookmark: _Toc236043893][bookmark: _Toc236741363]4.1 Abstract Thinking
Abstract thinking was the report’s most fundamental technique. The scheduling problem begins with highly varied real-world inputs—shift patterns, academic timetables, and personal commitments of many kinds. In that heterogeneous form, it is difficult to analyse systematically.
Representing each member’s schedule as a binary row vector, and the group’s availability as matrix M, turns the problem into one uniform structure that can be analysed mathematically. This reflects Checkland’s idea of a conceptual model: a formal abstraction that preserves the essential logic while leaving out irrelevant specifics [6]. The algorithm can therefore be applied to any group studying any module.
[bookmark: _Toc236043894][bookmark: _Toc236741364]4.2 Sub-Dividing
Leffingwell and Widrig argue that large and complex requirements can only become manageable if they are decomposed into smaller parts with clear interfaces [3]. This principle is reflected directly in the flowchart, where each process step feeds into a quality gate before the next decision diamond. This approach also made it easy to see where feedback loops were required: a re-collection loop in Step 1, a re-negotiation loop in Step 2, and a slot re-ranking loop in Step 4 all emerged naturally from the decomposition process.
[bookmark: _Toc236043895][bookmark: _Toc236741365]4.3 Justification of Solution
A greedy constraint satisfaction algorithm was chosen over more computationally intense methods like genetic algorithms or simulated annealing for two reasons: the problem’s small scale (three to six members, forty to sixty candidate slots weekly, with O(n×m) bitwise AND intersection) makes it trivial to compute and manually verify, and greedy algorithms offer transparency, letting every logical step be seen and explained—important in an educational context. The approach aligns with the Scrum sprint cycle, treating each week as a new iteration and the workload balance review as a lightweight retrospective. The MoSCoW technique was used to make explicit trade-offs, categorizing real-time API integration as Won’t Have to keep scope achievable.
[bookmark: _Toc236043896][bookmark: _Toc236741366]4.4 Limitations
The system has four key limitations. First, the binary availability model (0 or 1) can’t capture degrees of preference, though a weighted model would add complexity. Second, the static schedule assumption treats availability as constant for the week, ignoring short-notice shift changes. Third, the fixed one-hour meeting duration doesn’t accommodate variable-length windows some discussions need. Finally, the hard attendance requirement (AND = 1) demands all members be present, with no mechanism yet for quorum-based scheduling in larger groups facing partial attendance.
4.5 [bookmark: _Toc236043897][bookmark: _Toc236741367]Assumptions :
[bookmark: _Toc236043898]The system assumes all group members provide accurate, complete availability data promptly upon request. The project deadline is fixed and communicated weekly to all members. Everyone has access to a shared communication channel for reminders and confirmations. Meeting duration is uniform at one hour, eliminating the need for variable-length windows, and the group operates on a weekly cycle with one fixed deadline.
[bookmark: _Toc236741368]5.Conclusion:
It has been shown in this report how structured abstract problem-solving methods can change a difficult real-world scheduling situation into a clear algorithmic answer. The MoSCoW prioritisation method was used to split important requirements from nice-to-have features. This was done to keep the solution focused and possible. The five formal variables ― availability matrix M, time slot set T, deadline D, conflict score C, and workload balance W ― provided a sharp, technology-independent base for all stages of the algorithm being proposed.

The five-step greedy constraint satisfaction algorithm meets all three objectives set in the brief: finding suitable meeting times, minimising conflicts via slot ranking, and guaranteeing deadline compliance with a hard filter. The abstract thinking and sub-division guaranteed that each pipeline stage would be independently verifiable and easy to extend. As argued by Checkland, the limitations provide clear directions for future development [6].
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