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[bookmark: _Toc216120740][bookmark: _Toc216120863]Introduction: 
In this task, I will analyse a real-world problem and develop a structured solution using abstract thinking and problem-solving techniques. This assignment will assess my ability to evaluate a problem, identify requirements and constraints, and design a logical, generic solution. An online grocery delivery service, GrocerQuick, is having trouble managing its delivery routes efficiently. I will need to develop a solution that allocates orders to delivery routes efficiently, minimises fuel consumption, and ensures that no delivery is more than 30 minutes late. My tasks are to deconstruct the problem, propose a solution, justify the techniques used, and engage with relevant academic and professional sources.


1. 
[bookmark: _Toc216120741][bookmark: _Toc216120864]1.Deconstruct the problem: GrocerQuick is having trouble in managing the delivery routes efficiently. The customers’ orders are arriving late, the fuel costs are increasing, and the drivers do not know the right routes to decrease the delivery time. Therefore, we need to break the problem into smaller parts. ''This strategy is known in computer science as problem decomposition, which simplifies complex problems into manageable pieces.'' [1]

Efficient order allocation: they need to make certain upgrades to the system to decrease the time that it takes to deliver the order by selecting the right driver. This means that it would be in their best interest to offer to the driver that is the closest to minimize the delivery time. Therefore, the selection of the driver would be one of the most important things for efficiency.

Planning the route: As the order is assigned to the right driver, they need to upgrade the system to show the driver the best route possible to minimize the travel distance. By planning the right route beforehand, the driver will have less trouble to find an efficient route to deliver faster.

Fuel consumption: By using shorter routes assigned, this would also mean that less fuel will be used to complete the delivery. By finding and assigning beforehand the best route for the driver to take, not as much fuel will be used which will decrease the total fuel consumption.

There could still be conditions that would affect the delivery time such as things that are out of the company control like traffic or a lot of orders, but the solutions mentioned should still work and minimise the time the delivery will take place.

To understand this more deeply we need to use the MoSCoW technique. 
According to TechTarget, the Moscow technique is a ‘four-step approach to prioritizing which project requirements provide the best return of investment’. MoSCoW stands for must have, should have, could have and won’t have. Moscow technique ‘enables everyone involved in a project to know what work to be completed first’ by doing so it will improve productivity and provide customer satisfaction. This technique will be able to improve the team’s time management, make the project more manageable and complete deadlines quicker. According to productplan: ‘’requirements can be classified into Must, Should, Could, and Won’t categories for better project management.'' [2]

This technique will help us understand which requirements needs to be completed as soon as possible and the ones that are optional.

Must have (which means absolutely required):
Orders must be assigned to drivers efficiently
Travel distance needs to be as low as possible
Deliveries need to be less than 30 minutes late.

Should have (which means its important but not required now)
Understand the travel time based on the distance
Recalculate routes if a lot of new orders comes in
Enough drivers and vehicles in case of lots of deliveries
Check how many orders can a driver carry

Could have (which means that it would be useful but it’s totally optional)
Check each drivers’ individual performance
Create reports to understand when traffic or delays are most likely

Won’t have (at the moment) 
Expensive new vehicles or upgrades
Weather prediction algorithms

We also need to have the relevant variables (key pieces of information) involved to design a routing solution.
Order variables:
Order_ID
Order_Time
Order_Location
Delivery_Time

Driver and vehicle variables:
Driver_ID
Current_Location
Vehicle_Space
Fuel_Consumption

Route variables
Delay_Time
Travel_Time
Route_Distance

Constraints
Delivery needs to be less than 30 minutes late.
Drivers must not exceed vehicle capacity
The distance of the route should be as low as possible.
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[bookmark: _Toc216120744][bookmark: _Toc216120867]Pseudocode:
START
Get all orders
Get all drivers
For each order: 
         Assign order to nearest driver
For each driver: 
         Create the shortest route for their assigned orders
Calculate estimated delivery time for each order
IF any order is > 30 minutes late THEN
      Reassign late orders to another driver
         Recalculate route
        Go back to ‘’Calculate delivery times’’
ELSE
      Finalise all routes
END IF
Send final routes to drivers
END


[bookmark: _Toc216120745][bookmark: _Toc216120868]Proposed solutions and explanations
The aim of this solution is to make Grocer Quick improve how it plans and organise delivery routes. They are currently having problems with things like late deliveries, long travel distance and fuel consumption. I created a flowchart and pseudocode to help them fix such issues. The steps in them show how can they give the orders to the correct drivers and also make the route shorter and also implemented in system what they should do if the delivery is going to be more than 30 minutes late. If any problem is found in this, the route will be changed to avoid delays. This will help them deliver faster and more efficient.
Furthermore, there is a step-by-step explanation on how exactly the flowchart and pseudocode is going to help. Firstly, they are getting all the orders and drivers. This intel is going to help us understand the orders that needs to be delivered and also the drivers that are available to do the orders. It is an important first step as it will make sure to organize the routes based on knowing all the orders and how many drivers can complete these deliveries. 
Once the system understands the list of orders, it puts a driver to do the order that is the closest to the location of the buyer. By using this system, it reduces the time for the delivery to be completed. By giving the orders to the closest driver that can take it will reduce the consumption of the fuel as well as making the route shorter.
After the order is assigned to the driver, it creates a route. The route is assigned to the closest driver which means that the driver will go to the closest delivery location. Shortest routes mean that it decreases the chances of deliveries running late. ''This aligns with the principles of the Vehicle Routing Problem (VRP) - optimising delivery routes to minimise travel distance and cost.'' [3]
Next step is calculating the estimated delivery times. Since the route has been created, the system will calculate how long it will take for the driver to arrive to the customer’s location giving an estimated delivery time for every order. By calculating the route, it will make sure that the delivery time is no longer than 30 minutes late. If this step would not be in, then the system would not be able to give an estimated delivery time route which will make the system unsure of the time taken. 
The next step is to make sure to check if any order will be more than 30 minutes late. This is the main decision point in the flowchart. The system will check the delivery time and will compare it with the customer’s delivery expected time. If the route is within the time limit, then they can continue it. On the other hand, if any order is calculated to be more than 30 minutes late then the system will make changes, making sure that it arrives in time by taking another route.
The next step is explaining the yes branch. If the system finds that a delivery will take more than 30 minutes, then it will reassign that order to another driver which is closer. After reassigning, the system will recalculate the route and check the estimated delivery time. This loop will continue until a driver that is not going to be late because of the route is assigned. This will reduce delays and ensure that the customer gets their delivery on time.
The next step is explaining the no branch. If the system checks for the assigned route, and it finds out that it is not going to be more than 30 minutes late then the driver can continue to finalise the order as it will be sent the information where they should go or who should go.

Assumptions
The solution that I have stated is going to be based on some assumptions. 
First assumption is that the system has access to the newest and accurate information about the drivers and the orders. This would mean that the system needs to know exactly the location of each driver and which orders are ready to be delivered. Without this main information, the system will not be able to assign orders to the nearest driver or calculate the estimated delivery time properly.
Another assumption would be that the system provides correct travel times and the distance. This is important as without knowing this correctly will lead in delays. The system should be good enough to provide a correct estimate for the distance.
The solution also assumes that each driver got enough space in the car to carry the delivery orders. This will simplify the system as it does not have to make sure and check for the vehicle capacity.
It is also assumed that the driver begins their route at Grocer Quick store or warehouse, where they can collect the orders assigned to them then start the delivery.
And lastly, it will be assumed that the driver once gets the confirmation they will deliver straight to the customer instead of making any detours. The system will assume that the driver takes the correct path for the delays to be avoided.

How this solution improves fuel efficiency? The solution will reduce the amount of driving that it takes for each driver by assigning the nearest driver closest to the delivery location. When a driver has less amount of travel then it will also consume less fuel. This is much better than the system they have because it does not assign drivers randomly and without considering the distance. By giving the shortest route for every driver, means they will also consume less fuel as they have less amount of time until they get to the customer. 
Also, when the system checks for late deliveries, it will also help with the fuel efficiency. This is because it will assign the order to another driver, and by doing so, another driver which must drive for a lesser amount of time, will also consume less fuel to finalize the delivery. It reorganizes the routes smartly, which prevents unnecessary driving. 

Next, how does the solution make sure that the limit is 30 minutes late? If the system detects that an order will be 30 minutes late then it will give the order to another driver which will have a shortest route. This solution is a rule in the decision-making process to make sure the time limit is always a priority. Once the order is reassigned, the system will recalculate the route and checks again the delivery time. This loop will continue until the system finds a route that meets the time requirements. This will make sure that the driver receives their order in time. By including this as a rule in the flowchart and pseudocode, it ensures that the driver will be in time, and if not, it will keep reassigning. This will help GrocerQuick maintain better performance for their deliveries.
Next, is making sure that the solution improves order allocation. Order allocation is important because it decides the driver responsible for each order. It will assign the driver which is the closest to the store and be able to drive with the shortest travel distance. This makes it far better than assigning orders randomly to drivers.
This prevents from giving a random driver the order when another driver closer could deliver it in less time. This makes sure that a driver does not receive too many orders while another driver not enough. By doing so, it creates a balance. 
Good order allocation will also help with fuel efficiency because the drivers assigned will finalise the order quicker, which means that less fuel is going to be used.
In conclusion, this gives GrocerQuick a clear and simple way to improve delivery times. The flowchart and pseudocode show how orders can be given in balance to the right drivers which then creates the shortest route for finalizing the order. The system checks for the deliveries that might take more than 30 minutes. If a delivery is checked and found out that they cannot manage it in time, then the order will be reassigned to another driver until the requirements are met. Overall, this solution will fix Grocer Quick’s issues and is a easy way to optimise the delivery routes.


[bookmark: _Toc216120746][bookmark: _Toc216120869]3.Reflect and Justify:
In this section, I will reflect how I approached this problem and what solution I created to fulfil GrocerQuick ‘s needs. The task required me to think careful about the problems that the company has and break them into smaller parts to be able to resolve them more effectively. By using problem-solving techniques such as abstract thinking, subdividing, and prioritising requirements, I was able to create a simple and effective model. 

One of the main techniques used was subdividing the problem into smaller sections. Instead of trying to look and solve everything at once I divided the problem in smaller parts like order allocation, route planning, fuel reduction, delivery time etc. This made the task easier because I was being able to look carefully at one thing at a time. I was able to resolve every problem individually rather than being overwhelmed by looking at it in its full size.
Another technique I used was abstract thinking. This means looking at the problem from a deeper point of view and rather than focusing on the whole thing, to only focus on the smaller parts and try to fix them. I focused mainly on the logic behind the system rather than real data. I focused on what the system should do. Assign order to the closest driver, create a specific route that is closer, check for delays and recalculate if its needed. ''Abstract thinking helps by focusing on high-level logic rather than low-level detail.'' [4]
I also used the MoSCoW technique to identify the most important things that needs to come first. This technique made sure I prioritize efficiency and customer satisfaction rather than putting things that are not needed for now. According to TechTarget, this helps team understand which tasks needs to be completed first and which ones can be left for later improvements. 
This solution is appropriate because I directly focused on the main issues found in the scenario. The company wants to reduce fuel consumption, shorten travel distances and avoid late deliveries. I was able to fix those problems by assigning the driver that is the closest to being able to take the order, creating shorter routes and check the 30 minutes late requirement is always met. 
However, of course there comes limitations in my solution. I always assumed that the drivers would start at the store, that travel times are accurate and up-to-date and that all drivers will have enough space for their orders. In a real system, these conditions may not always be true and there could be additional things to add. I also assumed that the drivers always follow the routes that were assigned to them which in practice may not always be the case. In a real-world scenario there may be needed more advanced technology to make this work.

In Conclusion, 
In conclusion, the solution works because it follows logical steps and problem-solving techniques. It focuses on the improvements GrocerQuick needs most. Overall, the solution will improve delivery time, fuel efficiency, and order allocation.
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