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Online grocery delivery is one of the fastest-growing industries. Companies such as GrocerQuick face significant challenges, such as delivery and timing. Effective deliveries with less cost and with good timing require a very good plan and strategy. Route optimization is at the core of this problem, as it directly impacts fuel consumption, delivery times, and customer satisfaction. Heavy traffic, vehicle capacity limits, and unpredictable demand make efficient planning essential.
This study explores how problem deconstruction and prioritisation techniques, such as MoSCoW, can be applied to design a solution that balances efficiency, timeliness, and scalability in real‑world operations. 
















Problem Deconstruction 
Online grocery delivery is a rapidly growing industry, and route optimization is a key challenge. Products like dairy, meat, and fruits and vegetables need to be delivered fresh, and customers expect their groceries within hours, not days. Therefore, planning a route that considers fuel and cost margins is crucial. Heavy traffic can cause delays, making it difficult to meet the "maximum 30-minute delay" requirement. Preventing all these negative situations, minimizing overall complexity, and breaking down the entire process, we need deconstruction to problem. Deconstruction, which is breaking down the plan into smaller components, identifies the key requirements and needs that are necessary. This requires abstract thinking and problem-solving techniques.
Deconstruction also situates the problem in “context” by discovering, acknowledging, and "taking apart" beliefs, ideas and practices of broader culture that assist the problem, e.g., cultural and societal specifications about things like gender roles or parenting, racism, or social media prescriptions about how we should look, live, and parent.  Our kids can be particularly susceptible to the influence of social media. [1]
For example;
Order Management: Orders come in with customer addresses, delivery time windows, and item lists.
Route Planning: Routes must be assigned to drivers/vehicles. Travel distance and traffic conditions affect efficiency.
Fuel Consumption: Longer routes = higher fuel usage. Inefficient allocation wastes resources.
Delivery Timeliness: Each order must be delivered within its promised window. Constraint: no delivery more than 30 minutes late.
System Constraints: Limited drivers, vehicle capacity, and real-time traffic unpredictability
[bookmark: _Toc215753320]Key requirements and constraints
Efficient Order Allocation: Orders must be assigned to drivers/routes in a way that minimizes overlap and maximizes efficiency.
Route Optimization: The system must calculate the shortest or most fuel-efficient path for each driver.
Time Constraint Enforcement: Deliveries must not exceed 30 minutes beyond the promised delivery window.
Capacity Management: Ensure that vehicle load limits are respected when assigning orders.
Maintainability: The solution should be flexible enough to integrate future improvements
Constraints
Driver Availability: Limited number of drivers and working hours.
Vehicle Capacity: Each vehicle can only carry a certain weight/volume of groceries.
Traffic Conditions: Unpredictable congestion may affect delivery times.
Geographic Spread: Orders may be widely dispersed, increasing route complexity.
Customer Expectations: Deliveries must meet promised time windows, with a maximum of 30 minutes lateness.
Fuel Costs: Rising fuel prices make efficiency critical.
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	Priority
	Requirement

	Must Have
	 Efficient allocation of orders to routes
Minimized travel distance to reduce fuel consumption
 Timely delivery (≤ 30 minutes late)
Ability to handle multiple orders simultaneously


	Should Have
	 Real-time traffic integration
 Dynamic reallocation if delays occur
  Monitoring dashboard for dispatchers


	Could Have
	Predictive analytics for demand forecasting


	Won’t Have
	Drone delivery integration
 Fully autonomous vehicles




In a DSDM project where time has been fixed, it is vital to understand the relative importance of the work to be done in order to make progress and keep to deadlines. Prioritisation can be applied to requirements/User Stories, tasks, products, use cases, acceptance criteria and tests, although it is most commonly applied to requirements/ User Stories. (User Stories are a very effective way of defining requirements in an Agile style; see later chapter on Requirements and User Stories for more information.)
MoSCoW is a prioritisation technique for helping to understand and manage priorities. The letters stand for:[2]
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Relevant Variables
Order Variables
Customer Address → geographic location for delivery.
Delivery Time Window → promised delivery slot.
Item List → perishable vs. non‑perishable goods (urgency, handling requirements).
Driver Variables
Driver Location → starting point for route assignment.
Vehicle Capacity → maximum weight/volume of groceries.
Availability/Working Hours → constraints on scheduling.
Route Variables
Distance → total kilometers/miles traveled.
Estimated Travel Time → baseline time without traffic.
Traffic Conditions → congestion, accidents, road closures.
To design the solution, we need to clearly define the variables involved:
Orders: Each order has attributes → address, delivery_time_window, items.
Drivers: Each driver has → location, vehicle_capacity, availability.
Routes: Each route has → distance, estimated_time, traffic_conditions.
Fuel Consumption: Depends on → distance, vehicle_type, load_weight.
Delivery Time: Actual delivery time vs. promised time → must be ≤ 30 minutes late.
Constraints: Vehicle capacity limits, driver working hours, traffic unpredictability.

[bookmark: _Toc215753323]Proposed Solution and Explanation 
GrocerQuick's solution to the delivery optimization problem is built around a multi-layered system integrating order management, route planning, traffic awareness, and performance monitoring. This approach combines algorithmic optimization with real-time adaptability to ensure efficiency, on-time delivery, and scalability. It aims to break down a complex delivery situation into smaller parts, thereby increasing the power to respond.
[bookmark: _Toc215753324]This solution works because it breaks down the problem into manageable variables and addresses each one with targeted techniques. By applying the MoSCoW prioritization technique, the project ensures that the "Must-Have" requirements are well-planned.
Order Allocation, Route Optimization, Traffic Integration, Fuel Efficiency, Delivery Timing, and System Constraints.
In general, the techniques used make a significant contribution to facilitating delivery despite customer requests, heavy traffic, and weather conditions.














[bookmark: _Toc215753325]Furthermore, the use of pseudocode and flowchart techniques helps in understanding the structure and solution strategy, providing a clear perspective on the overall situation. Pseudocode, a schematic overview and planning system, is very helpful in solving complex problems and developing a general plan.

Pseudocode
START
DISPLAY: List of orders with addresses, delivery time windows, and items
Input: List of orders with addresses, delivery time windows, and items
Output: Optimized delivery schedule with routes
  RECEIVE orders_list
    CLUSTER orders by geographic proximity
    FOR each cluster:
        ASSIGN driver based on availability and vehicle capacity
        OPTIMIZE route using shortest path algorithm (e.g., Dijkstra or VRP heuristic)
        CALCULATE total travel distance
        IF delivery_time > promised_time + 30 minutes:
            ADJUST route (reallocate orders or change driver)
        ENDIF
    END FOR
    GENERATE final schedule
    DISPATCH drivers
    MONITOR deliveries in real time
    IF unexpected delay occurs:
        REALLOCATE orders dynamically
    ENDIF
END

Pseudocode is an important part of designing an algorithm, it helps the programmer in planning the solution to the problem as well as the reader in understanding the approach to the problem. Pseudocode is an intermediate state between an algorithm and program that plays supports the transition of the algorithm into the program. [3]


The flowchart shows a systematic overview and design of the delivery system. The goal is for delivery to occur before 30 minutes; otherwise, the process will be repeated until it falls below 30 minutes. This helps demonstrate the systematic effectiveness of the delivery system. Viewing the delivery process as a whole strengthens problem-solving skills. In this sense, the flowchart is a very useful schematic working method.[image: A computer screen shot of a diagram
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A flowchart is a diagram that depicts a process, system or computer algorithm. They are widely used in multiple fields to document, study, plan, improve and communicate often complex processes in clear, easy-to-understand diagrams. [4]
[bookmark: _Toc215753326]Reflection and Justification 
In approaching the GrocerQuick delivery optimization scenario, I consciously combined abstract thinking, problem decomposition, and structured prioritization. Abstract thinking allowed me to move away from immediate operational challenges and conceptualize the problem in terms of variables, constraints, and objectives. Instead of focusing on individual deliveries, I considered the system as a whole; for example, orders, drivers, routes, and time slots interact dynamically.
Therefore, orders can be handled individually throughout the process and directed according to customer needs and demands. The technique of breaking down the problem into sub-sections was critical. By breaking down the scenario into smaller components (order management, route planning, fuel consumption, and scheduling), I was able to isolate the challenges and address them systematically. This reflects the divide-and-conquer approach, frequently used in computer science, where complex problems become manageable when broken down into sub-problems. 
In this way, it will be easier to comply with health and quality standards. Quality and health standards are very important for the customers, for the governments and for the companies like GrocerQuick. The requirements and rules of the state systems we are in are very clear in this area. Complying with these rules is very important, especially for companies that work in the food industry. For all these reasons, all kinds of work techniques should be used to improve the quality of delivery and the products.
Another reflection point was the role of traffic. Initially, I considered distance as the main factor, but traffic conditions quickly emerged as equally important. A short route through a congested area may take longer than a longer route through clear roads. This realization justified the inclusion of real‑time traffic integration and dynamic reallocation of orders. It also reinforced the need for adaptability: the system must not only plan routes but also adjust them when unexpected delays occur. This adaptability is critical for customer satisfaction, as it ensures that deliveries remain within the promised time window.
The MoSCoW prioritisation technique provided a framework for deciding which requirements were essential and which could be deferred. Must Have requirements included efficient order allocation, minimized travel distance, and timely delivery. These were non-negotiable because they directly affect GrocerQuick’s business viability. Should have requirements, such as real-time traffic integration, added resilience, but were not critical for the first release. Could Have features, like predictive analytics and customer notifications, were valuable enhancements but not essential. Won’t have items, such as drone delivery, were excluded to keep the project realistic. This prioritisation justified the scope of the solution and ensured that deadlines could be met without sacrificing core functionality
Finally, reflecting on the solution highlights the importance of usability and scalability. A system that is efficient but difficult for dispatchers to use would fail in practice. Similarly, a system that works for ten orders but collapses under hundreds would not meet business needs. Therefore, I justified the inclusion of a monitoring dashboard and performance considerations. While use of the Pseudocode and Flowchart technique helps to understand the structure and solution.
In conclusion, the reflection shows that problem deconstruction, prioritisation, and adaptability were key to designing the solution. The justification lies in aligning technical decisions with business goals: efficiency, cost reduction, timeliness, and customer satisfaction. By breaking the problem into variables, applying appropriate algorithms, and prioritising requirements with MoSCoW, the proposed solution is both realistic and effective for GrocerQuick’s needs







[bookmark: _Toc215753327]Conclusion and Recommendations
This project demonstrated how abstract thinking, decomposition, and optimization techniques can be applied to real-world logistics challenges. I learned the importance of structuring problems into manageable components and prioritizing requirements using frameworks such as MoSCoW. While the solution effectively addresses order allocation, fuel efficiency, and delivery timeliness, limitations remain in assumptions about traffic predictability, address accuracy, and simplified fuel models
Through this assessment, I learned how structured problem-solving techniques—such as abstract thinking, decomposition, and prioritization—can be applied to complex logistical challenges. 
I recommend to for future works to using Flowchart, Pseudocode and MoSCoW techniques more often.






References

[1] 	L. White, 11 Nov 2024. [Online]. Available: https://www.drleoniewhite.com/post/untangling-our-stories-how-deconstruction-can-help-us-break-free-from-challenges.
[2] 	“ "MoSCoW Prioritisation – DSDM Project Framework Handbook,” Agile Business Consortium, [Online]. Available: https://www.agilebusiness.org/dsdm-project-framework/moscow-prioririsation.html.
[3] 	“GREEKSFORGREEKS,” 26 Jul 2025. [Online]. Available: https://www.geeksforgeeks.org/dsa/what-is-pseudocode-a-complete-tutorial/.
[4] 	“Lucidchart, What is a Flowchart,” [Online]. Available: https://www.lucidchart.com/pages/what-is-a-flowchart-tutorial.
















[bookmark: _Toc215753329]Appendices
[bookmark: _Toc215753330]Appendix 1: IPO Table
[image: A screenshot of a document

AI-generated content may be incorrect.]
























image2.png
T — [e—

Daw  Design cess Review  View  Hep Q) Tellmewhatyouwanttodo

ﬁ\ % = 13 Pointer Tool ] ~ P Find~
ne : B ~ a8
pase 2P £ Aign Postion s

- W A Text - v I3 Select~

Clpboard Shape sty arange eating

Shapes

Search shapes

More Shapes >
Cuick Shapes.

Basic Flowchart Shapes

Crozs Functonsl lowchart Shapes

W Process @ Decision

[T Sbprocess @B Stanen Group oty

[ Document 4 Date

O atooase M EtemalData
o cuom1 W Custom?

O Cutom3 @ Customt

On-page Off-page.
reference. eference.

g 1l kst P

PR





image3.png
raragraph Sves
IPO
Input Process QutPut
- Orders list (addresses, 1. Receive grders_list - Optimized delivery
delivery time windows, 2. Cluster orders by schedule

items)

- Driver availability and
vehicle capacity

- Traffic/road data (if
available)

geographic proximity
3. For each cluster:

* Assign driver based on
availability and capacity

* Optimize route using
shortest path/VRP heuristic

* Calculate total travel
distance

* Check delivery time
constraint (< 30 min late)

* If violated > Adjust
route/reallocate orders
4. Generate final schedule
5. Dispatch drivers
6. Monitor deliveries in real
time
7. If unexpected delay occurs
- Reallocate dynamically

- Efficient driver assignments
- Minimized travel distance
(fuel efficiency)

- Timely deliveries (< 30 min
late)

- Real-time monitoring and
dynamic adjustments





image1.png
Prifysgol Cymru
¥ Drindod Dew Sant
University of Wales

Tiniy Saint David




