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[bookmark: _Toc671494244]Introduction 
[bookmark: _Int_ttHu4Ucc]Online grocery delivery services operate in highly time sensitive and cost-limiting environments. Efficient delivery routing is essential to ensure customer satisfaction, minimize fuel consumption, and maintain operational profitability. GrocerQuick, an online grocery delivery service, is currently experiencing difficulties in managing delivery routes efficiently, resulting in increased fuel usage and delays in order fulfilment. This assignment analyses the delivery routing problem faced by GrocerQuick and proposes a structured and logical solution using abstract thinking and problem-solving techniques. The report deconstructs the problem to identify the requirements, constraints, variables and then proposes a solution using a logical flowchart and reflects the techniques used justifying the chosen approach and its limitations.
[bookmark: _Toc121600372]Problem Deconstruction
[bookmark: _Toc2062693209]Problem Overview
GrocerQuick delivers grocery orders from a central warehouse to multiple customers within a defined location. Each order must be delivered within an acceptable time window, with a maximum lateness of 30 minutes. However, inefficient route planning has resulted in unnecessary journeys, increased fuel consumption, and late deliveries. The core problem is therefore an optimization challenge that involves balancing time, distance, and resource constraints.
[bookmark: _Toc1153636822]Requirements and Constraints (MoSCoW Analysis)
The MoSCoW method is a priority list used to reach an understanding on the importance of each requirement or feature, these are specified using these keywords Must-have, Should-have, Could-have, and Won’t-have [1]. This technique supports structured decision making by clarifying what is needed versus what is not.
Must-have requirements include the allocation of all customer orders to delivery routes, completion of deliveries within the allowed time frame, and minimization of total travel distance to reduce fuel consumption. Without these elements, the delivery service would fail to meet both operational and customer expectations.
Should-have requirements include balanced workload distribution among drivers and adaptability to changing in order volumes. These improve efficiency but are not that important for basic system operation.
Could-have requirements involve real-time traffic data integration or dynamic rerouting. These features enhance operations but are not essential at this stage.
Won’t-have requirements to include advanced predictive analytics and machine-based learning systems to forecast, which are beyond needed for this current solution and doesn’t quite line up with the business needs right now.
Constraints affecting the problem include vehicle capacity, limited drivers, fixed delivery time frames, fuel costs, and geographic distance. These constraints restrict the range of possible solutions and must be considered throughout the optimization process.
[bookmark: _Toc1595129580]Key Variables
Several variables influence route optimization. These include the number of orders, customer locations, distance between delivery points, vehicle capacity, delivery deadlines, and average speed of the vehicle. External variables such as traffic and weather conditions may also affect the delivery time but are treated as assumptions due to system complexity. Abstracting these variables allows the problem to be analysed independently of specific real-world change, supporting a generic and reusable solution.
[bookmark: _Toc1758949873]Proposed Solution and Explanation
[bookmark: _Toc363734449]Solution Overview
The proposed solution adopts a structured, step by step approach to route optimization using abstraction and decomposition. The delivery process is divided into logical steps, enabling systematic evaluation and decision making. The solution aims to minimize total travel distance while ensuring that no delivery exceeds the maximum allowable delay of 30 minutes.
[bookmark: _Toc1479771884]Logical Flowchart Description
The delivery optimization process is represented using a flowchart. The key logical steps are as follows.
[image: ]
Decision points within the flowchart ensure that time and distance constraints are continuously evaluated, allowing adjustments to be made before routes are finalized.
[bookmark: _Toc708049140]Detailed Explanation of the Solution
Initially, all daily orders are collected and analysed. Orders are grouped based on geographic proximity using a clustering approach, reducing unnecessary travel between distant locations [2]. Grouping orders geographically support fuel efficiency by minimizing back and forth movement.
 Once grouped, orders are assigned to delivery vehicles while considering the vehicles' capacity constraints. Each vehicle is assigned a route that visits the customers in an efficient sequence. The total route distance and estimated delivery time are calculated using distance metrics and assumed vehicle average speed.
A critical decision point occurs when estimated delivery times are compared against the 30-minute time constraint. If a route is predicted to exceed the time limit, the system revisits the grouping or order sequence. This process continues until all routes satisfy time constraints.
To ensure that delivery schedules remain feasible, any route predicted to exceed the 30-minute threshold is not accepted immediately. Instead, the system initiates a re-optimization process. This involves reassessing the order sequence within the route and where necessary, redistributes deliveries between other available vehicles. By doing so, the solution prioritizes punctuality while still aiming for a shorter overall travel distance.
This re-optimization introduces a necessary trade-off between delivery time and fuel efficiency. While adjusting routes or reallocating orders may slightly increase total distance travelled, these decisions are justified by the need to meet strict time constraints and maintain service reliability. Routes are repeatedly reviewed and refined until all deliveries comply with both time and vehicle capacity limits, ensuring that only completed routes are finished.
Fuel efficiency is achieved by prioritizing shorter routes and reducing overlaps in travel paths. Route optimization techniques such as the nearest-neighbour heuristic may be applied to determine deliveries within each route [3]. While not guaranteeing a mathematically best solution, this approach is computationally effective and suitable for real-time operational use.
The last step involves dispatching drivers with their assigned routes. Because the system focuses on logical structure rather than real time data, it stays adaptable and scalable for future upgrades.
[bookmark: _Toc641118494]Addressing Key Objectives
The solution directly addresses GrocerQuick's objectives. Efficient allocation of orders is achieved through location-wise grouping and awareness of the vehicle's capacity. Fuel consumption is reduced by minimizing travel distance, and delivery timeliness is ensured through continuous constraint control. The structured nature of the solution supports transparency and ease of implementation.
[bookmark: _Toc1718577090]Reflection and Justification
[bookmark: _Toc685503675]Problem-Solving Techniques Used
Abstract thinking was central to this solution. The real-world complications of traffic conditions and customer behaviour were simplified into manageable variables such as distance, time, and capacity. This abstraction allowed focus on the core optimization challenge without unnecessary detail.
The problem was also subdivided into smaller components, including order grouping, route assignment, and time constraint evaluation. Decomposition made the problem easier to analyse and enabled logical sequencing of decisions. This technique is widely used in systems analysis and algorithm design [4].
In addition, the use of a structured, step-by-step decision-making process helped ensure that the solution remained logical and consistent. By evaluating each stage independently, such as grouping orders and limiting the time constraints, potential issues could be resolved early and addressed before routes were completed. This reduced the likelihood of infeasible delivery plans and supported a more reliable optimization process.
The solution also relied on heuristic techniques rather than fully optimized algorithms. While this means that routes may not always be perfectly best in terms of distance or fuel usage, heuristic approaches are more practical in real-world scenarios. They allow solutions to be generated quickly and adjusted easily when time limits are not met. Although this introduces some limitations, the approach provides a realistic balance between efficiency, simplicity, and operational feasibility.  
[bookmark: _Toc1218754036]Justification of the Approach
The chosen approach is right for a small to medium scale delivery service because it balances efficiency with simplicity. More advanced optimization algorithms, such as genetic algorithms or machine learning models, could provide improved results but require greater computational resources and technical ability.
Additionally, the selected approach aligns well with the operational realities of time sensitive delivery services. In practice, delivery services must generate workable solutions quickly rather than waiting for computationally expensive results. By using logical sequencing, constraint checking, and heuristic techniques, the solution supports prompt decision making while being still adaptable to changes in order volume or delivery locations. This makes the approach suitable for everyday operations. In addition, the structured nature of the solution improves maintainability, as individual components such as routing logic or time limits can be refined independently. This structure makes it easier to update or improve the system over time without redesigning it entirely, supporting the long-term usefulness of the approach  
The use of a flowchart enhances the clarity and supports transferable skills by communicating complex logic in a visual format. 
[bookmark: _Toc1988168414]Limitations and Assumptions
Several assumptions underpin the solution. Average vehicle speed is assumed to be constant, and real time traffic data is not considered. These simplifications may reduce accuracy in highly congested areas. Additionally, the solution assumes that all orders are known in advance, limiting responsiveness to last minute changes.
Despite these limitations, the solution provides a robust foundation for route optimization. Future enhancements could incorporate live traffic data or adaptive rerouting to further improve efficiency.
[bookmark: _Toc119138610]Conclusion
This assignment analysed GrocerQuick’s delivery routing problem and provided a structured solution grounded in abstract thinking and logical problem-solving techniques. By deconstructing the problem, finding key requirements, constraints, and developing a clear optimized process, the solution shows how fuel efficiency and delivery timeliness can be improved, while limitations exist.
[bookmark: _Toc709008635]References
 [1] “MoSCoW Method” Lecture 6 Analysing and Solving Problems, University of Wales Trinity Saint Daivd, taken from slide 7, Accessed on the 18/12/25
[2] GeeksforGeeks, “Clustering in Machine Learning,” 2023. Available: https://www.geeksforgeeks.org/clustering-in-machine-learning/ Accessed on the 20/12/25
[3] D. J. Rosenkrantz, R. E. Stearns, and P. M. Lewis II, “An analysis of several heuristics for the travelling salesman problem,” SIAM Journal on computing, vol. 6, no. 3, pp. 563-581, 1977. Accessed on the 21/12/25  
[4] TeachingLondonComputing.org, “Decomposition, developing computational thinking,” Teaching London Computing, 2025. Available https://teachinglondoncomputing.org/resources/developing-computational-thinking/decomposition/ Accessed on the 5/01/2026  
  








   
     
         
      
      
image.png
Start

[Load grouped orders wit

Assign grouped orders.
tothe delivery team

 Calculate estmated time |

land distance of the routes|

ifyes = re-optimise «———

Do delvery mes
‘xceed the It





