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[bookmark: _Toc216809435]Introduction
This assignment focuses on analysing a real-world problem faced by an online grocery delivery service called GrocerQuick. The company is experiencing difficulties in managing its delivery routes efficiently, which has resulted in increased fuel consumption and delayed deliveries. The main objective of this report is to evaluate the problem and propose a structured and logical solution that improves route efficiency while ensuring that no delivery is more than 30 minutes late. To achieve this, the problem is deconstructed using the MoSCoW prioritisation technique to identify key requirements, constraints, and relevant variables. A generic solution is then developed using a flowchart and pseudocode. Finally, the assignment reflects on the problem-solving techniques used and discusses the limitations of the proposed solution.
[bookmark: _Toc216809436]Problem Deconstruction 
The problem faced by GrocerQuick relates to the inefficient management of delivery routes for its online grocery service. As the number of customer orders increases, organising deliveries in an effective way becomes more challenging. Poor route planning can lead to longer travel distances, higher fuel consumption, and delayed deliveries, which negatively affect both operational costs and customer satisfaction. In this context, it is important to break the problem down into smaller components in order to clearly understand what the system must achieve and what limitations must be considered.
[bookmark: _Toc216809437]Key requirements and constraints
The key requirement for GrocerQuick is to ensure that all customer orders are successfully allocated to delivery routes. Each order must be assigned to a delivery vehicle so that all deliveries can be completed within the required time frame. Another important requirement is to reduce fuel consumption, which can be achieved by minimising the total distance travelled by delivery vehicles. Improving route efficiency is therefore essential to lower operational costs and improve overall service performance.
In addition, the company must ensure that deliveries are made on time. A critical requirement is that no delivery is more than 30 minutes late, as late deliveries can lead to customer dissatisfaction and damage to the company’s reputation. The routing solution must therefore consider delivery deadlines when assigning orders to routes.
There are also several constraints that limit how the problem can be addressed. One major constraint is the limited number of delivery vehicles and drivers available at any given time. Each vehicle also has a limited capacity, which restricts the number of orders that can be carried on a single route. Time constraints further affect route planning, as estimated travel times between delivery locations must be taken into account. Additionally, distances between customers and the distribution depot influence how efficiently routes can be planned. These constraints must be carefully considered to ensure that the proposed solution is realistic and practical.
[bookmark: _Toc216809438]MoSCoW technique
The MoSCoW technique is used to prioritise the requirements of the delivery routing problem faced by GrocerQuick. This approach helps to distinguish between essential system needs and features that are desirable but not critical ensuring that the solution remains focused and realistic. The MoSCoW prioritisation technique is commonly used in requirements analysis to categorise system needs into must, should, could, and won’t have requirements [1].
Must Have requirements represent the most critical aspects of the system. All customer orders must be allocated to delivery routes, and every delivery must be completed successfully. A key requirement is that no delivery is more than 30 minutes late, as this directly affects customer satisfaction. In addition, the solution must aim to minimise the total travel distance in order to reduce fuel consumption and operational costs.
Should Have requirements are important but not essential for the system to function. These include grouping orders based on geographical proximity to improve route efficiency and balancing workloads across different delivery routes so that no single vehicle is overloaded. These features help improve performance but are not strictly mandatory.
Could Have requirements include additional improvements that could enhance the system if more data or resources were available. Examples include considering estimated traffic conditions and prioritising urgent or time-sensitive deliveries. While useful, these features are not required for the core solution.
Won’t Have requirements define what is outside the scope of this assignment. These include real-time GPS tracking, live route re-optimisation during deliveries, and advanced predictive or machine learning techniques. Excluding these features helps keep the solution simple and appropriate for the problem being addressed.

[bookmark: _Toc216809439]Relevant variables
Several variables influence the delivery route optimisation problem faced by GrocerQuick. One of the main variables is the number of customer orders, as a higher volume of orders increases the complexity of route planning. Each order has a specific delivery location, which affects the distance and time required to complete deliveries.
The location of the distribution depot is another important variable, as all delivery routes typically start and end at this point. The distance between the depot and customer locations, as well as the distance between different delivery points, directly impacts total travel distance and fuel consumption. Estimated travel time is also a key variable, as it determines whether deliveries can be completed within the acceptable time limit.
Vehicle-related variables must also be considered. These include the number of available delivery vehicles and drivers, as well as the capacity of each vehicle, which limits how many orders can be carried on a single route. Finally, the delivery time constraint, which allows a maximum delay of 30 minutes, plays a critical role in determining whether a route is acceptable or needs to be adjusted. All of these variables must be taken into account to ensure that the proposed solution is practical and effective.
[bookmark: _Toc216809440]Proposed Solution and Explanation 
The proposed solution for GrocerQuick is designed to improve the efficiency of delivery route planning while addressing the key challenges identified in the problem analysis. The main focus of the solution is to ensure that customer orders are allocated to delivery routes in a way that minimises total travel distance, reduces fuel consumption, and guarantees that no delivery is more than 30 minutes late. To achieve this, the solution follows a structured and logical process that can be applied consistently, regardless of the number of orders or delivery vehicles involved.
The solution begins with the collection of all customer orders scheduled for delivery within a specific delivery window. Each order includes essential information such as the delivery location and any relevant time constraints. At the same time, the system identifies the location of the distribution depot and the number of delivery vehicles available. This information forms the basis for all routing decisions and ensures that the solution reflects real operational conditions rather than theoretical assumptions.
Once the orders have been collected, the next step is to group them based on geographical proximity. Orders that are located close to one another are placed into the same group, as this reduces unnecessary travel between distant locations. Grouping orders in this way helps to minimise the total distance travelled by each vehicle and contributes directly to lower fuel consumption. This step also supports more balanced routes, as vehicles are less likely to travel long distances to deliver a small number of orders.
After grouping the orders, each group is assigned to an available delivery vehicle. During this stage, vehicle capacity is taken into account to ensure that no vehicle is overloaded. If a group of orders exceeds the capacity of a single vehicle, the group can be divided into smaller sub-groups and assigned to additional vehicles. This approach ensures that all orders are allocated efficiently while respecting operational constraints.
Following vehicle assignment, the system calculates the estimated travel distance and delivery time for each route. This calculation considers the distance between the depot and delivery locations, as well as the distance between individual delivery points within a route. Estimated delivery time is derived from these distances and provides an indication of whether the route can be completed within acceptable limits. At this stage, the solution evaluates whether any delivery on a route is expected to be more than 30 minutes late.
A key decision point in the solution occurs when delivery times are assessed. If all deliveries on a route are expected to be completed within the allowed time limit, the route is accepted and marked as optimised. However, if one or more deliveries exceed the 30-minute delay threshold, the route must be adjusted. Adjustments may include reordering delivery points within the route or reassigning certain orders to a different vehicle. This decision-making process ensures that time constraints are respected while still aiming to keep routes as efficient as possible.
The adjustment process continues until all routes meet the required delivery time conditions. By repeating this evaluation and adjustment cycle, the solution ensures that no delivery is excessively delayed. This iterative approach is particularly useful in situations where delivery demand is high, as it allows the system to respond flexibly to constraints without compromising overall efficiency.
Once all routes have been finalised, the delivery vehicles are dispatched to complete their assigned routes. At this stage, the solution has already ensured that routes are optimised in terms of distance, time, and capacity. As a result, drivers can follow their routes with confidence, knowing that the plan has been designed to minimise delays and fuel usage.
This solution adopts a generic and abstract approach, making it suitable for different delivery scenarios. It does not rely on real-time tracking or advanced predictive technologies, which keeps the solution simple and appropriate for the scope of this assignment. Despite this simplicity, the approach effectively addresses the core problem faced by GrocerQuick by combining logical decision-making with practical constraints.
Overall, the proposed solution demonstrates how structured problem-solving techniques can be applied to a real-world logistics challenge. By breaking the routing problem into clear steps and incorporating decision points based on delivery time limits, the solution provides a practical and efficient method for improving delivery performance. This approach supports GrocerQuick’s objectives of reducing fuel consumption, improving delivery reliability, and maintaining customer satisfaction
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[image: ]
[image: ]






[bookmark: _Toc216809442]Pseudocode
START
Receive customer orders
Retrieve locations
Group orders
Assign vehicles
Calculate route distance and estimated delivery time

WHILE any delivery is more than 30 minutes late DO
    Adjust route and/or reassign orders
    Calculate route distance and estimated delivery time
END WHILE
Confirm delivery routes
Dispatch delivery vehicles

END
[bookmark: _Toc216809443]Reflection and Justification 
This section reflects on the problem-solving techniques used in this assignment and justifies why the chosen approach is appropriate for addressing the delivery route optimisation problem faced by GrocerQuick. Throughout the task, the main focus was on applying structured and logical thinking rather than complex technical solutions, which is suitable for the scope and level of this assessment. This structured approach reflects common problem-solving practices used in systems analysis to support clear and logical solution design [3]. One of the key techniques used was problem deconstruction. By breaking the original problem into smaller and more manageable parts, it became easier to understand the different elements involved in the delivery process. Instead of viewing route optimisation as a single complex issue, the problem was divided into stages such as receiving orders, grouping deliveries, assigning vehicles, and checking delivery times. This approach helped to clarify the requirements and constraints and made the overall problem more approachable.
Abstract thinking also played an important role in developing the solution. Rather than focusing on a specific company system or real-time data, the solution was designed as a generic process that could be applied to different delivery scenarios. This allowed the focus to remain on the logic of the process, such as how decisions are made and how routes are adjusted when delivery time limits are exceeded. Using abstraction ensured that the solution remained flexible and aligned with the academic nature of the assignment.
The use of the MoSCoW technique was justified as it helped to prioritise system requirements effectively. By identifying what the system must have, should have, could have, and will not have, it was possible to focus on the most critical aspects of the problem, such as ensuring that no delivery is more than 30 minutes late and reducing total travel distance. This prioritisation prevented the solution from becoming overly complex and ensured that essential requirements were addressed first.
Flowcharts and pseudocode were chosen to represent the solution because they clearly illustrate the logical steps involved in the process. The flowchart provided a visual representation of the decision-making process, particularly the iterative loop used to adjust routes when deliveries exceed the time limit. Together, these tools made the solution easy to understand and follow, which is a common benefit of using flowcharts and pseudocode to represent logical processes [2].
Despite its strengths, the proposed solution has some limitations. It does not consider real-time traffic conditions, unexpected delays, or changes during the delivery process. In addition, estimated delivery times are based on simplified assumptions rather than live data. These limitations mean that the solution may not fully reflect the complexity of real-world logistics operations. However, these assumptions were made deliberately to keep the solution appropriate for the scope of this assignment.
Overall, the chosen approach is appropriate because it demonstrates clear logical thinking, effective use of problem-solving techniques, and an understanding of practical constraints. While simplified, the solution provides a solid foundation that could be further developed in the future by incorporating more advanced data and technologies.

[bookmark: _Toc216809444]Conclusion and Recommendations
This assignment analysed the delivery route optimisation problem faced by the online grocery delivery service GrocerQuick. By deconstructing the problem and applying structured problem-solving techniques, it was possible to develop a logical and practical solution that focuses on reducing travel distance, lowering fuel consumption, and ensuring that no delivery is more than 30 minutes late. The use of tools such as MoSCoW, flowcharts, and pseudocode helped to clearly define requirements and represent the solution in an understandable way. Although the solution is simplified, it provides a solid foundation. Future improvements could include the use of real-time traffic data and more advanced routing techniques to further improve delivery efficiency.
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