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[bookmark: _Toc216186554][bookmark: _Toc216660048]1. Introduction
This report explores a real-world logistical challenge faced by Grocer Quick, an online grocery delivery company. The company is currently experiencing inefficiencies in managing its delivery routes, resulting in increased fuel consumption and delayed deliveries. The aim of this report is to analyse the problem using computational thinking and structured problem-solving techniques, to reduce fuel consumption and minimise delayed deliveries. Then will look to providing a logical solution which meets with the company’s operational and financial goals.

The report is structured into three main sections. First, it deconstructs the problem using tools such as the MoSCoW prioritisation technique and systems thinking to identify key requirements and constraints [1]. Secondly, it presents a proposed solution supported by a pseudocode and flowchart, explaining how the solution addresses fuel efficiency, timely delivery, and order allocation. Finally, the report reflects on the problem-solving techniques used, justifies the chosen approach, and will highlight its limitations [2].

The solution is grounded in academic literature and professional models, including algorithmic thinking, route optimisation, and computational thinking frameworks. By applying these techniques, the report demonstrates how Grocer Quick can improve its delivery operations in a structured and scalable and sustainable way.
[bookmark: _Toc216186555][bookmark: _Toc216660049]2. Deconstructing the Problem
This report will explore a real-world logistical challenge faced by Grocer Quick, while providing their online grocery delivery service. Having said this, the company is experiencing inefficiencies in managing its delivery routes, resulting in increased fuel consumption and delayed deliveries, putting a strain on their financial resources. The aim of this report is to analyse and solve their problems by using tried and tested techniques computational measures and structured problem-solving techniques, whereby a logical and generic solution that brings a solution that matches with the company’s goals.

Grocer Quick seeks to improve its delivery service, but is facing challenges in managing its delivery routes efficiently. The company’s goals are threefold: 
1. To allocate orders to routes efficiently, 
2. Reduce fuel consumption by minimising distances travelled, and 
3. Ensure timely deliveries with no order arriving more than 30 minutes late.
[bookmark: _Toc216186556][bookmark: _Toc216660050]2.1 MoSCoW Requirement Analysis
To analyse this problem effectively, it is necessary to break it down into smaller components using abstract thinking and structured problem-solving techniques. One such method is the MoSCoW prioritisation technique, which categorises requirements into Must have, Should have, Could have, and Won’t have. This helps to identify critical constraints and requirements.
[bookmark: _Toc216186557][bookmark: _Toc216660051]i. Must Have Requirements:
· Orders must be allocated to delivery routes based on proximity and time constraints.
· Routes must be optimised to reduce total travel distance.
· Deliveries must not be more than 30 minutes late.
[bookmark: _Toc216186558][bookmark: _Toc216660052]ii. Should Have Requirements:
· Real-time traffic data integration.
· Dynamic re-routing capabilities in case of delays.
[bookmark: _Toc216186559][bookmark: _Toc216660053]iii. Could Have Requirements:
· Predictive analytics for future route planning.
· Integration with customer preferences (e.g. preferred delivery time slots).
· Fuel efficient vehicles 
· Motorcycle delivery, depending on route
[bookmark: _Toc216186560][bookmark: _Toc216660054]iv. Won’t Have Requirements:
· Drone-based delivery (not feasible in current infrastructure).
· International delivery support.
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2.2 Identify Variables 
Key variables involved 
	Variables 
	Type
	Description 

	Order Location
(latitude, longitude)
	Float
	Represents geographic coordinates; latitude and longitude are decimal values.

	Delivery time window
	String / Time

	Specifies the allowed time range for delivery (e.g., "09:00–11:00").

	Vehicle capacity

	Integer

	Indicates the maximum load a vehicle can carry, usually in units or kilograms.

	Fuel consumption rate
	Float
	Measures fuel usage per distance (e.g., litres per mile).


	Traffic conditions
	String
	Describes traffic status (e.g., "Heavy", "Moderate", "Light").


	Distance between delivery points
	Float
	Represents the distance in kms or miles between two locations.


	Driver availability and shift timings
	Boolean/
time
	Boolean for availability (True/False) and driver shift times




The problem can be viewed through the lens of systems thinking, which encourages understanding the interconnections between components. For example, a delay in one delivery affects subsequent deliveries, increasing fuel usage and customer satisfaction/dissatisfaction. By modelling these relationships, Grocer Quick can better anticipate and come up with plans to mitigate inefficiencies.

According to Denning and Tedre (2019), computational thinking involves decomposition, pattern recognition, abstraction, and algorithm design [3]. These principles are essential in breaking down Grocer Quick’s challenges into manageable parts. Decomposition allows us to isolate the delivery allocation, routing, and timing issues. Pattern recognition helps identify recurring inefficiencies, such as bottlenecks in certain areas. Abstraction enables focusing on key variables while ignoring irrelevant details. Finally, algorithm design supports the creation of a logical solution [4] Computational thinking 2019. 
In summary, Grocer Quick’s problem is multifaceted, involving logistical, temporal, and environmental constraints. By applying structured problem-solving techniques and computational thinking, the company can develop a robust solution that meets its operational goals.
[bookmark: _Toc216186562][bookmark: _Toc216660056]3. Proposed Solution and Explanation
[bookmark: _Toc216186563][bookmark: _Toc216660057][bookmark: _Toc216186564]3.1 Grocer Quick Delivery Pseudocode [5]
Start
Step 1: Cluster Orders
Display "Clustering orders based on geographic location"
Cluster orders using location data (e.g., latitude and longitude)

Step 2: Assign Clusters to Vehicles if within same geographical area
Display "Assigning clusters to available delivery vehicles"
For each cluster: Assign to a vehicle based on vehicle capacity and delivery time windows

Step 3: Calculate Shortest Routes
Display "Calculating shortest delivery routes"
For each vehicle: Use shortest path algorithm (e.g., Dijkstra or A*) to determine route

Step 4: Integrate Traffic Data
Display "Checking real-time traffic conditions"
For each route: Adjust route based on traffic data to avoid delays

Step 5: Estimate Delivery Times
Display "Estimating delivery times for each order"
For each order: Calculate estimated delivery time

Step 6: Handle Late Deliveries
Display "Checking for late deliveries"
For each order: If estimated delivery time > scheduled time + 30 minutes:
        Display "Delivery is late. Reallocate or reroute"
        Reallocate order to another vehicle or reroute current vehicle
    Else: Display "Delivery is on time. Proceed"
Display "All deliveries scheduled. Proceeding with dispatch"
End
[bookmark: _Toc216186565][bookmark: _Toc216660058]3.2 Flowchart [6]
[image: ]
[bookmark: _Toc216186566][bookmark: _Toc216660059]3.3 Solution Overview
The proposed solution uses a route optimisation algorithm based on the Travelling Salesman Problem (TSP) and Vehicle Routing Problem (VRP) models [7]. These models are well-established in logistics and operations research and aim to find the shortest possible route that visits each location exactly once and returns to the origin.
The algorithm will:
1. Group orders by geographic proximity using clustering (e.g., K-means).
2. Assign each cluster to a delivery vehicle based on capacity and time constraints.
3. Use Dijkstra’s algorithm or A* search to calculate the shortest path between delivery points [8].
4. Integrate real time traffic data to adjust routes dynamically.
5. Monitor delivery progress and reallocate orders if delays exceed thresholds.
[bookmark: _Toc216186567][bookmark: _Toc216660060]3.4 Assumptions
· All delivery vehicles start from a central depot.
· Each vehicle has a fixed capacity.
· Traffic data is available via an API.
· Delivery addresses are accurate and geographically (geo) coded [9].
[bookmark: _Toc216186568][bookmark: _Toc216660061]3.5 Decision Points
· Order Allocation: Based on proximity and delivery time window.
· Route Selection: Based on shortest path and traffic conditions.
· Delay Handling: If a delivery is predicted to be late, reassign to another vehicle or reroute.
[bookmark: _Toc216186569][bookmark: _Toc216660062]3.6 Fuel Efficiency
Fuel consumption is directly related to travel distance and traffic conditions. By minimising the total distance and avoiding congested routes, the algorithm reduces fuel usage. Additionally, grouping deliveries geographically ensures fewer miles per delivery, thereby consuming less fuel.
[bookmark: _Toc216186570][bookmark: _Toc216660063]3.7 Timely Delivery
The program developed from the flowchart is able to calculate estimated delivery times using historical data and live traffic updates. If a delivery is predicted to be more than 30 minutes late, the system will then trigger a reallocation or rerouting process, see paragraph 3.2. This ensures compliance with the time constraint and will also achieve the goal set.
[bookmark: _Toc216186571][bookmark: _Toc216660064]3.8 Order Allocation
Using clustering algorithms, orders are grouped into delivery zones. Each zone is assigned to a vehicle based on capacity and delivery time windows. This will ensure that vehicles are not overloaded and deliveries are made within the required time frame. Staff must be meticulous in their duties so that plans set can achieve the desired outcome.
[bookmark: _Toc216186572][bookmark: _Toc216660065]4. Reflection and Justification
The problem solving techniques used in this report include abstract thinking, decomposition [10]., algorithmic design and systems thinking. Abstract thinking allowed the identification of key variables and constraints without going into irrelevant details Decomposition breaks the problem into manageable parts, i.e. order allocation, route optimisation and time management. Algorithmic design remains central to creating a logical solution. By using established models like TSP and VRP, the solution benefits from proven efficiency models. Systems thinking ensure that the interdependencies between deliveries, fuel usage, and customer satisfaction are high on the agenda and must be used to good effect [11].

The use of the MoSCoW technique has helped prioritise requirements, ensuring that critical constraints are addressed first. This is in line with best practice in software and systems engineering. One limitation of the solution is its reliance on accurate traffic data. If the data is outdated or unavailable, the system may make decisions which can negatively impact and undermine the solution proposed. 

Another assumption is that all delivery addresses are correct and accessible, which may not always be the case. Hence there must be quality control at every stage of the process. This means that staff must have accurate information about addresses, names, products ordered, quantity required, while ensuring the accuracy of the information before inputting into the system, otherwise the result will be subject to the rules of garbage in garbage out (GiGo) [12]. In other words the data input for calculation will provide output directly related to the input, therefore if incorrect data is put into the system, then the output/result will also be incorrect.

Despite the limitations, the solution seems robust and can be adapted to accept more vehicles and/or orders, and can integrate additional features like predictive analytics or customer preferences. The approach seems appropriate as it combines theoretical models with practical implementation. It reflects the principles which underpin the subject of Analysing and Solving Problems through the use of pseudocodes, flowcharts and control structures. The solution is also supported by academic literature, demonstrating its validity and applicability.
[bookmark: _Toc216186573][bookmark: _Toc216660066]5. Conclusion
The challenges faced by Grocer Quick in managing its delivery routes are typical of wider logistical issues encountered by many delivery based services. Through the application of computational thinking, abstract reasoning, and structured problem solving techniques, this report has developed a solution that is logical, practical and adaptable.

The proposed algorithmic approach, which integrates clustering, shortest path calculations and real-time traffic data, offers a practical method for optimising delivery routes, while seeking to minimise error. It ensures that orders are allocated efficiently, fuel consumption minimised, thereby facilitating on time deliveries. The use of inbuilt decision points and dynamic rerouting mechanisms further enhance the system’s responsiveness to delays and changing conditions. This makes the solution dynamic and adaptable so that new components can easily be added as the business grows.

The reflection section highlights the importance of decomposition, abstraction, and systems thinking in tackling complex problems. While the solution has limitations, such as reliance on accurate traffic data and address information, it can only remain robust and scalable, given that users are careful not make too many mistakes thereby allowing human error to creep in. The delivery system can be expanded to incorporate predictive analytics, customer preferences, and any other constraints or variables that may arise in an ever changing business landscape.

This report demonstrates that structured problem solving and computational thinking can be applied to real-world scenarios to produce effective and reliable solutions. Grocer Quick stands to benefit from implementing the proposed system, not only in terms of efficiency but also in terms of customer satisfaction and environmental impact, i.e. the company’s carbon footprint. Grocer Quick’s delivery challenges are complex and the solution comes by using structured problem solving and computational thinking techniques. By breaking down the problem, prioritising requirements, and designing a logical solution, the company can optimise its delivery routes. 

The company can also reduce fuel consumption, while ensuring timely deliveries. The proposed algorithmic approach is supported by academic research and practical models, making it a viable solution for real world implementation. Grocer Quick will become socially responsible by cutting down on fuel consumption and will also grow its customer base.
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