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In this report, we look at an aspect of a real-world problem being dealt with by one online grocery delivery company named GrocerQuick. The aim of the assignment is to analyse the problem, determine main requirements and limitations, and solve it using algorithms learnt while studying.
Firstly, the article breaks down the problem by specifying requirements and constraints using a Moscow approach and describing parameters of importance. It also presents a straightforward solution, including flowchart and pseudocode, for indicating the logical process of optimizing delivery routes. Eventually, the paper discusses problem solving methods that were used and explanation of chosen approach with limitation and assumptions.
The discussions are supported with relevant academic and professional literatures in the report to assist in the process of analysis, orientation as well as for reflection.
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1.1 [bookmark: _Toc216807419]Overview of the Problem

GrocerQuick is an urban online grocery delivery service focused on effective route planning to satisfy demand based on customer orders. It can’t manage the deliveries, so gas is being burned inefficiently and pallets are being deposited late. Suboptimal route assignment causes longer distances to be travelled by vehicles and disproportionate delay of deliveries resulting in dissatisfied customers and decreasing company profitability. Existing tactics start to become less effective once delivery volumes hit high numbers. As a result, GrocerQuick needs an organized and rational approach if the delivery routes can be handled more optimally and all the orders delivered on time[1].


1.2 [bookmark: _Toc216807420]Requirements and Constraints (MoSCoW)

CATEGORY              Requirement / Constraint
	Must
	Ensure that all customer orders are delivered within a maximum delay of 30 minutes.

	Must
	Allocate delivery orders efficiently to minimise total travel distance and fuel consumption.

	Should
	Reduce overall delivery time to improve customer satisfaction.

	Should
	Balance delivery workloads across available vehicles to avoid overuse of specific routes.

	Could
	Allow the system to adjust routes dynamically based on traffic conditions.

	Could
	Provide clear route summaries to drivers before departure.

	Won’t
	Exclude advanced machine learning techniques from the initial solution due to complexity.	
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• Number of customer delivery orders.

• Location of customers and delivery destinations.

• Available delivery vehicles and drivers.

• Estimated travel time and distance between delivery locations.
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[bookmark: _Toc216807423]2.1 Solution Overview

· The proposed approach is organization-oriented in order to optimize the delivery robbing for GrocerQuick by considering customer orders, delivery locations, and operational constraint.

· The subsequent operations start by accepting customer orders and demand locations / constraints followed by determining if the requirements can be delivered.

· If these are met, the system then generates optimal delivery routes, if not it will reassign orders or adjust routes to be compliant.
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Figure 1: illustrates the logical sequence used to manage and optimise delivery routes for the GrocerQuick delivery service.

[image: A diagram of a delivery process]



· A flowchart used in managing and optimizing delivery routes for the GrocerQuick - Delivery service is shown to depict the logic behind how routes are goodled.

· The process commences with orders from customers and then focuses on delivery points and potential constraints related to the itinerary Planification of the itineraries.
· A determination point is then read to determine a possibility that detected the delivery constraints can be satisfied in consideration of a time and an efficiency based on which transactions must be executed[2].

· When the requirements are satisfied, it will produce normalised delivery routes; otherwise, orders may be reassigned or routes adjusted to comply.
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BEGIN
  RECEIVE customer_orders
  IDENTIFY delivery_locations_and_constraints

  IF delivery_constraints_are_met THEN
    GENERATE optimised_delivery_routes
  ELSE
    REASSIGN orders_or_adjust_routes
  END IF
END
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This part discusses the steps in problem-solving employed to solve the delivery routing problem and provides a rationale on why the solution is deemed appropriate.

The problem was initially decomposed into its constituent parts through definition requirements, constraints and key variables providing a clearer perspective on what the delivery challenge would comprise.

The concept of abstraction was involved by making a generic and logical process that could be visualized in a flowchart manner as well as formally transformed to a pseudocode.

This method is considered as a valid approach, because it facilitates quick allocation of efficient paths with clear decision-making process and easy to understand and implement.

Unfortunately, this solution is problematic as it does not consider time-sensitive elements such as inconstant traffic patterns or a quick spike or crash of the order volume.

The solution prevents the delivery model and the necessary amount of delivery resources from becoming outdated during the whole routing process by taking available precise delivery data and enough deliveries into account.

Acknowledgements While our solution has its limitations; it provides a good foundation for the optimisation of delivery routes and could be enriched even more heavily through notions from advanced computer science[3].
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The employment of structured problem-solving tools was significant during the analysis phase of the investigation and helped to address the delivery routing issue in a focused, methodical fashion.

The MoSCoW method worked well when asked to prioritise the system requirements as it makes easy to extract a list of must, should, could and would have features on the development process itself.

The prioritisation itself served to filtering the solution design towards what was possible to accomplish under vital delivery constraints (time, fuel.. ) before mentioning secondary improvements.

More abstraction was also enforced by taking the delivery problem in general and distilling it down to an abstract approach that could be applied fairly easily to new routing scenarios beyond GrocerQuick.

It was translated into a flowchart and pseudocode, which made for a simple representation of the logical workflow; thus, making it visible and assessable to make choices.
The solution was represented in terms of a sequence of logical steps by the aid of a flowchart and pseudocode, thereby rendering the decision-making transparent and subject to evaluation[4].

As a whole, all these problem solving methods ensured an organized and logical approach toward route optimisation, resulting in increased clarity and consistency of the proposed solution.
In general, these problem solving methods enabled the rational and logical consideration of route fits to optimize them and thus make the solutions more obvious and consistent.
All-in-all, these problem-solving methods helped ensure structured and rational route optimisation, helping to make the solution clear and coherent.
[bookmark: _Toc216807428]3.2 Limitations and Assumptions

A weakness with the proposed solution is that it is based on naive assumptions of delivery conditions and likely falls short of capturing real-life complexities.
One drawback of the developed approach is simplifying assumptions for delivery conditions that are not capable of satisfying complex logistics environment.
For instance, interdependencies like order Modifications not valid while there is a charge in the pick are not considered, as they are implicit here (and outside the optimization that we currently consider).
These restrictions were known in design levels and had been specifically avoided in order to keep the model simple and concentrate on fundamental delivery demands.
To summarize the drawbacks, reflect possible areas of system contribution suggestion and validate that the proposed solution can be used to show structured problem-solving at a conceptual level.
These assumptions and limitations imply that the method is viable as a conceptual solution but would have to be extended for an implementation.
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