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[bookmark: _Toc215753318]Introduction
This report will analyse a real-world problem and outline a detailed solution using abstract thinking and problem-solving techniques. It will provide details about deconstructing the problem, offering a solution as well as an explanation and justification. Techniques and algorithms such as the MoSCoW technique, flowcharts and pseudocode will be utilised in the development of a solution.
GrocerQuick is an online grocery delivery service experiencing issues with managing delivery routes in a way that optimises fuel efficiency and delivery times. The next section of this report will explain how the problem can be deconstructed into manageable tasks, identifying key requirements and constraints using tools utilised in the computing field.

[bookmark: _Toc215753319]Problem Deconstruction 
The first step in the creation of a solution is breaking down the scenario into smaller components. There are multiple components that can be made to make the task manageable [1]. 
Orders: All customers have a delivery address as well as delivery time and order size. It’s important to group orders efficiently because these factors can impact delivery time. If there are too many orders or very large orders drivers can take longer to get to the customer on time. If addresses are too far from each other this increases travel time and increases fuel consumption to cover greater distances.
Delivery Routes: Routes need to be planned to minimise travel distance. Without route planning drivers can end up going back on themselves or cover long distances for each delivery. This can make late deliveries more prominent and create unnecessary fuel consumption.
Drivers and Vehicles: Drivers and the vehicles they use are limited in their capacity to carry out orders. Drivers are limited by how many orders they can do; too many can cause very high workload and employee dissatisfaction. Vehicles have a limited fuel capacity and performance so it’s important to maximise fuel efficiency to carry out as many orders as possible.
Time management: One requirement is that deliveries must arrive to the customer within 30 minutes. Failure to achieve this can result in customer dissatisfaction and loss of regular customers.
Other Factors: There are other factors that can affect the key requirements for this solution which need to be considered. These factors can include weather; this can cause disruption and slow down drivers. Road conditions are another factor, road works and traffic can cause delay, increase distance and fuel consumption. 

[bookmark: _Toc215753320]Key requirements and constraints
In the process of developing a solution it’s imperative to identify what it needs and what are the limitations. After deconstructing the problem, we can start to see these requirements and constraints as well as being aware of what the delivery service wants.
Requirements
· The solution needs to efficiently allocate orders to delivery routes
· Fuel consumption needs to be minimised by reducing total travel distance
· Orders are delivered quickly making sure they 30 minutes or less
· Customer satisfaction and cost efficiency
Constraints
· Weather can be unpredictable causing delays
· Traffic is indeterminate
· Roadworks can increase travel time and intertwines with traffic
· There is a limited number of drivers
· Vehicles are limited by space and fuel capacity


[bookmark: _Toc215753321]MoSCoW technique
Time efficiency and effort optimisation is important for developing a working system that fulfils the requirements that are expected. It can be easy to include other features that can delay the progress of making a working usable product. After identifying the key requirements and constraints we can use the MoSCow technique to develop our understanding of what we need and what to focus on to produce solution in a timely manner and optimises effort while upholding a high standard.
MoSCow Technique:
The MoSCow technique is a method to help prioritise and manage requirements. It’s an acronym that represents four categories; must have, should have, could have and won’t have [2]. 
· Must have represents requirements that are mandatory for the development of a solution. An example of a must have would be a phone must have the ability to make calls.
· Should have is a step below must have for priority. They are important features however the product can work without them. For example, a mobile app should have push notifications.
· Could have is next in prioritisation, these are features and requirements that are nice to have. They’re not necessary for the final product but would enhance functionality and value. An example of could have is customizable themes for your smartphone.
· Won’t have means features that won’t be implemented at the current time. They are not needed and will be considered in the future [2]. 
Using the MoSCoW technique we can prioritise the features and requirements for our solution.
Must Have:
· Optimised routes
· Maximum delivery time of 30 minutes
· Help minimise fuel consumption
· Efficient allocation of orders
Should Have:
· Traffic Updates
· Dynamic Route Changing
· The ability to call the customer

Could Have:
· Weather Updates
· Driver assistance
Won’t Have: 
· AI Assistance


[bookmark: _Toc215753322]Relevant variables
When creating a solution, it’s important to identify the relevant variables to know what’s important and help with design aligning with the requirements for this system. These variables represent important data that is required for the delivery solution and achieves efficient order allocation, minimal fuel consumption and timely deliveries.
	Variable
	Data Type
	Description

	Order Number
	Integer
	Identifies each customer order.

	Driver ID (Identification)
	Integer
	A unique number to help Identify drivers.

	Delivery Address
	String
	The real location of where the order must be delivered to. Orders can be grouped together when addresses are close. This will reduce time and distance

	Distance
	Float
	This variable is the total distance of the delivery route which will help estimate fuel consumption.

	Delivery Time
	Integer
	The time it will take to delivery order. Cannot be greater than 30 minutes.



These are the variables that will be used in flowcharts and pseudocode for the proposed solution.
[bookmark: _Toc215753323]Proposed Solution and Explanation 
This section of the report displays a proposed solution that optimises deliveries for GrocerQuick. It shows a process using a flowchart and pseudocode that aligns with the main requirements which is efficient allocation of orders to delivery routes, minimise fuel consumption by travel distance and timely deliveries of 30 minutes or less. There are external factors such as weather, traffic and road works however the system is designed to minimise the effects of these by dynamically adjusting the route.

[bookmark: _Toc215753324]Flowchart
What is a Flowchart?
A flowchart is a visual diagram that displays a process or algorithm using various shapes and arrows that represent the steps and direction from start to finish [3].
[image: A diagram of a process]The flowchart below shows a visual process of the proposed solution for GrocerQuick. It displays the step by step process that achieves the key requirements and has decision points such as order reassignment which demonstrates efficiency to maintain continuous flow of deliveries that are within 30 minutes or less. 
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This flowchart outlines the logical process for the optimised delivery system that will be utilised by GrocerQuick. It’s a straightforward flowchart that contains processes, decision points and a loop. This meets the key requirements as it efficiently allocates orders, minimises fuel consumption and distance and ensures timely deliveries of 30 minutes or less.
Process Orders
The beginning of the flowchart starts with a process called ‘process orders’, this will take in orders and confirm them adding it to the system and processing payment. GrocerQuick can then prepare the order and have it ready for when it needs to be delivered. 
Group orders by proximity location
The next step on the flowchart is ‘group orders by proximity location’, this will take the delivery addresses of all orders and group them based on their proximity to each other. Addresses close to each other will be grouped, this ensures that distance is reduced. Resulting in less fuel consumption and the 30 minute delivery requirement is attainable. This can avoid scenarios where the driver would be sequentially carrying out deliveries based on which order came in first, it can result in travelling further and going back on themselves.
Assign orders to drivers
Once the orders are processed and grouped together, they’ll be assigned to a driver. The system will find a driver that’s available.
Calculate distance and time
This process takes in data such as drivers’ location, the addresses of each order, current speed and time to calculate the distance and the time of arrival. This is an important process because it helps to meet the requirements.
Is delivery <= 30 minutes
This is a decision point, it splits the flow chart into multiple routes depending on if the criteria are met [4]. For the system to carryout an order, it must know if the time taken will be greater than 30 minutes. If its equal to or less than 30 minutes the system carries on to the next process which is ‘carry out deliveries’, if not it will begin a loop starting a process called ‘dynamic route adjustment’. This helps align with the key requirements for the system.
Carry out delivery 
This process is the final step in the flowchart before it ends. It confirms the delivery for the driver instructing them to begin after making sure the requirements are met. This process will not begin if the delivery is going to take longer than 30 minutes.
Dynamic Route Adjustment
This process is part of a loop, its purpose is to try and find an alternative route for the driver if they are not projected to ensure the delivery time. This is important because it helps account for unpredictable factors such as weather, traffic and roadworks.
Is new delivery time <= 30 minutes
This is another decision point found within the loop. It considers the previous process to see if the new delivery time will be 30 minutes or less. If no, the loop goes back into an earlier process in the flowchart called assign driver, this will essentially find a new driver that can deliver within the time constraint. If yes, the system continues to the final step which is carryout deliveries.
Overall, this flowchart provides a good outline for how the optimised delivery system will work. Its simple, aligns with techniques such as MoSCoW and accounts for external factors while achieving the key requirements.

[bookmark: _Toc215753325]Pseudocode

What is pseudocode?
Pseudocode gives a step by step layout of how the system will work using plain English arranged in a format resembling programming languages [5]. 
[image: A screenshot of a computer program
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The pseudocode mirrors the flowchart following the same instructions in a different format. It’s slightly different by using IF statements to check if the conditions are met before it can continue. The conditions are if the delivery time and new delivery time are less than or equal to 30 minutes. This aligns with the key requirements.
[bookmark: _Toc215753326]Reflection and Justification 
Multiple techniques were used in the making of an optimal delivery system for GrocerQuick such as abstract thinking, subdividing and MoSCoW. Subdividing the problem allows for manageable processes such as order processing, driver assignment and delivery time calculation. All of these were considered separately to help understand how the system will work. Abstract thinking helps with how the system behaves making it simple, straightforward and flexible. This also helps to make adding new improvements later. MoSCow helped prioritised what’s necessary for a working solution, preventing time and energy wasted on features that are not needed.
The flowchart and pseudocode provide suitable outlines for how the system will work and align with the key requirements. They provide clarity with the steps and logic, including decision points and loops to meet the criteria and handle unpredictable elements.
This solution was made while considering some assumptions and limitations. Some of the assumptions were drivers always being available when needed and estimated delivery times were accurate. Some of the limitations include external factors such as weather and traffic however these were accounted for by implementing the dynamic route adjustment process. 
This solution provides a simple and adaptable optimal delivery system that meets the Key requirements, efficient allocation of orders, minimal fuel consumption and timely delivery.
[bookmark: _Toc215753327]
Conclusion and Recommendations
This report has analysed the delivery route problem and solution for GrocerQuick. Various techniques were employed such as subdividing and abstract thinking to help break down the problem and prioritise features to create a working solution. The flowchart and pseudocode provided a clear logical solution that aligns with the key criteria. There were some limitations such as unpredictable external factors including weather and roadworks however these were mitigated by the dynamic route adjustment feature. A recommendation for further improvement could be implementing customer communication to increase customer satisfaction. Another recommendation could be monitoring the performance of drivers to help decide which orders are suitable for them. Overall, this solution meets all the key requirements while being adaptable and simple.
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