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In this assignment I will be discussing about an online service that is facing or struggled with deliveries time and higher fuel cost. So, to help them get a good delivery routes and save Higher fuel cost we will be planning a flow chart. GrocerQuick is an online grocery delivery organization (Service) that face or struggled to manage its delivery routes effectively. The inefficiencies have caused slower delivery times and higher fuel cost. To help solve the problem, the company aims to create an optimised routing system that make delivery quicker, cheaper, and more efficient. [1]
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The delivery process optimization requires a step-by-step analysis of its individual components to achieve successful optimization. Systems-thinking enables operational complexity reduction through sub-system relationship analysis instead of treating the process as a unified block. The decomposition process reveals essential requirements and decision points and constraints and variables which will determine an efficient and practical solution.

1. Breaking the Scenario into Components

The delivery optimisation scenario consists of multiple connected elements which form its structure.

A. Order Management

The system accepts customer requests for delivery service.

The system needs to determine which orders require urgent delivery and which can wait.

The system needs to link delivery locations to their corresponding addresses.

B. Route Planning

The system needs to determine the best sequence for delivering packages.

The system needs to calculate the distance between locations and the time required for travel.

The system uses route-optimisation theory including Dijkstra’s and VRP models to find the most efficient delivery routes 

C. Resource Allocation

The system needs to determine which orders should go to which drivers or vehicles.

The system needs to check if vehicles have enough space to carry their assigned loads.

The system needs to distribute delivery work evenly between all available agents.



D. Operational Constraints

The system needs to enforce delivery time limits.

The system needs to minimize fuel expenses while maintaining delivery efficiency.

The system needs to consider traffic patterns and road conditions.

The system needs to enforce driver work hour restrictions and shift duration rules.

E. Feedback and Adjustments

The system needs to handle unexpected delivery changes that include order cancellations and delivery delays.

The system needs to perform automatic route updates when new information becomes available.

The system needs to track delivery data for ongoing performance enhancement.







2. MoSCoW Analysis of Requirements

The MoSCoW method helps organizations determine their requirements through four categories which include Must-have and Should-have and Could-have and Won’t-have.
The approach helps organizations fulfill their fundamental business requirements while understanding their operational boundaries.

Must-Have (Critical Requirements)

The system requires a method to generate delivery routes that maximize efficiency.

The system requires a method to identify both order locations and their corresponding delivery timeframes.

The system requires a mechanism to distribute orders between drivers and vehicles based on their available capacity.

The system requires a method to determine the most fuel-efficient delivery routes.

The system requires a system to handle essential constraints which include deadlines and shift duration rules.

Should-Have

The system should enable real-time route modifications when unexpected situations arise.

The system requires an order priority system for its operations.

The system should automatically calculate the complete distance and time requirements for delivery.



Could-Have

The system should incorporate real-time traffic information.

The system should use predictive analytics to forecast customer demand.

The system requires a visual interface to display delivery routes.

Won’t-Have (for now)

The assessment scope does not include AI-powered routing automation for full delivery route optimization.

The system requires API connections to external logistics platforms.

3. Variables Involved

The delivery optimization process requires modeling through these essential variables.

Order-Related Variables

OrderID – Unique identifier

DeliveryAddress – Location coordinates or postcode

DeliveryWindow – Time requirements

OrderPriority – Normal or urgent

Vehicle/Driver Variables

VehicleID / DriverID

Capacity – Maximum load

FuelEfficiency – Fuel usage per mile

AvailableHours – Remaining working time

Route Variables

DistanceMatrix – Distances between locations

TravelTime – Time between stops

RouteSequence – Order of deliveries

TotalDistance – Sum of all travelled distances

EstimatedFuelUse – Computed from distance × fuel efficiency

Environmental Variables

TrafficCondition

RoadRestrictions

WeatherImpact (optional)




Summary:
The problem becomes easier to solve through scenario decomposition and MoSCoW prioritization and variable definition. The structured analysis method enables algorithm development and pseudocode creation and system assessment through defined requirements and practical constraints which follow established systems-thinking and software-engineering standards.
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          ┌────────────────────┐
          │ Start              │
          └───────┬────────────┘
                  │
          ┌───────▼────────────┐
          │ Input Orders,      │
          │ Vehicle Data,      │
          │ Delivery Windows   │
          └───────┬────────────┘
                  │
          ┌───────▼────────────┐
          │ Group Orders by    │
          │ Location & Time    │
          └───────┬────────────┘
                  │
          ┌───────▼────────────┐
          │ Assign Orders to   │
          │ Vehicles (capacity │
          │ & time limits)     │
          └───────┬────────────┘
                  │
          ┌───────▼────────────┐
          │ Optimize Routes:   │
          │ - Shortest path    │
          │ - Fuel efficiency  │
          │ - Time constraints │
          └───────┬────────────┘
                  │
          ┌───────▼────────────┐
          │ Check Constraints  │
          │ (fuel, time, load) │
          └───────┬────────────┘
                  │
        ┌─────────▼───────────┐
        │ Constraints Met?     │
        └───────┬─────────────┘
                │Yes
                │
        ┌───────▼─────────────┐
        │ Dispatch Vehicles    │
        └───────┬─────────────┘
                │
        ┌───────▼─────────────┐
        │ Monitor Progress &   │
        │ Adjust if needed     │
        └───────┬─────────────┘
                │
        ┌───────▼─────────────┐
        │ End                  │
        └──────────────────────┘


Pseudocode
BEGIN
    INPUT orders, vehicle data, delivery windows

    GROUP orders BY location AND time window

    FOR each vehicle IN fleet:
        ASSIGN orders based on:
            - vehicle capacity
            - delivery deadlines
            - proximity to depot

    FOR each vehicle route:
        OPTIMIZE route using:
            - shortest path algorithm (e.g., Dijkstra/A*)
            - minimize fuel consumption (avoid traffic, reduce idle time)
            - respect delivery time windows

        IF route violates constraints (fuel, time, load):
            REASSIGN orders OR adjust route

    DISPATCH vehicles with optimized routes

    WHILE deliveries in progress:
        MONITOR vehicle status
        IF delays or issues occur:
            REALLOCATE orders OR reroute vehicle

END


EXPLANATION:
 Assumptions:
The vehicles operate with restricted weight and volume capabilities.

The delivery process includes specific time constraints which determine when orders need to reach their destinations.

The distance traveled together with traffic conditions and weight of the load determine how well a vehicle uses its fuel.

The system performs automatic route optimization when traffic delays become apparent.

Decision Points:
The system groups orders based on their location and their scheduled delivery times. This reduces unnecessary travel.

Vehicle Assignment: The system distributes orders between vehicles according to their available space and their scheduled completion times. The system will redistribute overflow orders to other vehicles when they reach their maximum capacity.

The system uses Dijkstra’s shortest path algorithm together with Vehicle Routing Problem (VRP) heuristics to achieve route optimization which reduces both travel distance and fuel consumption.

The system performs Constraint Check to verify all vehicles stay within their established fuel restrictions and operate within their scheduled time periods and maintain their maximum allowed cargo weight. The system will redistribute orders when constraints fail to function.

Monitoring & Adjustment: Real-time tracking enables route changes when traffic incidents or vehicle breakdowns happen.




How It Addresses Key Goals:
The system achieves better fuel efficiency because it groups delivery locations by their physical locations which results in shorter driving routes. The use of less crowded travel paths helps to minimize the amount of fuel which remains unused during operation.

The delivery process follows time constraints because staff members handle urgent deliveries first while following an organized stop sequence.

Order Allocation: 
The system distributes orders with equal fairness between vehicles to achieve both delivery deadline compliance and proper distribution of cargo. The system prevents any vehicle from carrying more weight than its capacity allows.
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In Reflect and Justification I reflect on the problem techniques I used for the delivery – process solution (flowchart + Pseudocode)
The problem solution required me to combine abstract thinking with subdividing and systems thinking methods which helped me develop an optimized solution path. The process of abstract thinking enabled me to move away from specific delivery logistics operations while I studied the fundamental patterns which included demand fluctuations and route connections and time versus fuel performance. The method proved successful because complex optimization problems require more than surface-level analysis so abstraction enables users to discover fundamental rules which can later become specific algorithmic operations. The literature shows that abstraction helps people handle excessive mental workload while creating better connections between system operations and algorithmic operations. The problem decomposition method of subdividing helped me divide the scenario into five separate parts which included requirement collection and constraint detection and route optimization procedures and system decision-making mechanisms. The software engineering method of decomposition follows standard practice because it simplifies complex systems while enabling independent assessment of individual subsystems. The subdividing method enabled me to identify essential variables which included travel times and fuel usage and distances and delivery priorities so I could create logical structures to solve them before uniting them into the complete solution. The solution adopted systems thinking to handle operational requirements beyond individual component analysis. The optimization of delivery routes required simultaneous consideration of both distance and delivery urgency and vehicle availability and fuel efficiency. The logistics optimization field uses systems thinking as its primary framework because it enables the modeling of delivery network dependencies and feedback mechanisms Justification of the Approach The combination of these methods works well for optimization problems because they deal with various constraints and dynamic elements and multiple conflicting targets. The solution becomes both logical and operational through the combination of problem abstraction with decomposition and systems thinking integration. The algorithm design process follows best practices through structured decomposition followed by iterative refinement. Limitations and Assumptions The approach demonstrates strong points, yet researchers need to address specific constraints and make specific assumptions about the problem. The model operates under fixed traffic conditions but fails to predict or respond to unexpected events which include traffic accidents and weather conditions. Real-time data processing for route optimization remains out of reach because the problem statement did not include it. The solution maintains delivery priorities at a constant level after route assignment takes place. The actual delivery priority levels tend to change after route assignments have been made. The model uses a basic fuel consumption model which depends on distance travelled but does not consider speed or load weight or stop-and-go traffic patterns. The flowchart and pseudocode implement a deterministic decision system which does not match the performance.
algorithms or genetic optimization methods. The assignment required this approach, but it limited the solution's accuracy. The selected methods enabled me to create a well-organized solution with logical structure, but the identified restrictions point to areas where the solution can be improved.



[bookmark: _Toc216700580]Engage With Literature 
Problem analysis and solution design need established models and techniques and theoretical frameworks for their execution. The project implemented three established academic methods which included MoSCoW prioritization and route optimization models and systems thinking to support decision-making throughout the workflow. The MoSCoW technique (Must, Should, Could, Won’t) served to evaluate requirements through their essential value and their impact on system objectives. The method has become standard in requirements engineering because it enables stakeholders to handle project scope and set priorities and sustain project feasibility when working with limited resources and time constraints. The application of MoSCoW according to Clegg and Barker leads to better decision transparency and clearer requirement priority definitions. Boehm explains that user need-system capability alignment improves through the implementation of prioritization frameworks [2]. The project used MoSCoW to establish the most important features which included fuel-efficient routing and time-constraint management as essential elements while delaying non-essential features. The optimization solution design incorporates established route optimization principles which focus on Vehicle Routing Problem (VRP) theories. The Vehicle Routing Problem (VRP) serves as a fundamental model for logistics planning because it optimizes travel distances and fuel usage and delivery times. The Vehicle Routing Problem represents a fundamental optimization problem in distribution systems which Toth and Vigo demonstrate through their research on real-world applications. The combination of Dijkstra’s algorithm with genetic algorithms and local search techniques produces optimal solutions for complex routing problems. The project bases its solution on literature which focuses on shortest-path logic and constraint checking and iterative optimization for real delivery operations. The complete approach benefits from systems thinking principles which help analysts understand how different system components interact with each other in their operational environment. Check land explains that systems thinking enables analysts to develop solutions which handle both individual tasks and delivery network interactions and feedback mechanisms. The solution design integrated fuel usage and delivery time windows and order allocation variables into a unified optimization model because of this perspective. Senge supports the development of learning-oriented systems thinking which helps organizations enhance their operational processes through continuous improvement. The solution design underwent multiple iterations because of this approach. The project benefits from using established models because they enhance its methodological foundation. The project benefits from MoSCoW prioritization which organizes requirements and VRP research which validates the optimization approach and systems thinking which provides complete understanding of logistics operations. The frameworks work together to validate the analysis while directing design decisions and enabling solution evaluation through reflective assessment.



References

[1] 	R. Dekker, “Operation Management in Transportation in Logistics: Optimiaing Routes and Resources,” European Journal of Operational Research, vol. 257, no. 2, pp. 314-326, 2017. 
[2] 	B. Boehm, Requirements Prioritization and Negotiation in Engineering Software Requirements, Berlin: Springer, 2011, pp. 69-94.




