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Abstract: 

In the era of digital transformation, optimizing supply chains is paramount for businesses to remain 

competitive. This research article delves into the creation of an enhanced supply chain algorithm for ERP 

systems using the Ant Colony Optimization (ACO), Genetic, and Floyd-Warshall algorithms. Through a 

comparative analysis using dummy data from two companies, Alco and Palto, we demonstrate the 

efficacy of our approach. 
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Introduction: 

Supply Chain Management (SCM) is a critical component of modern business operations. With the 

increasing complexity of global supply chains, there's a pressing need for advanced algorithms that can 

optimize routes, reduce costs, and ensure timely deliveries[31][32]. ERP systems, being the backbone of 

many businesses, require efficient algorithms to handle these challenges. [2][3]This research aims to 

integrate ACO, Genetic, and Floyd-Warshall algorithms to devise an enhanced supply chain algorithm 

suitable for ERP systems[16][17][18][24]. 

 

Methodology: 

 

1. Algorithms: 

ACO (Ant Colony Optimization): A probabilistic technique used to find an optimal path. It's inspired by 

the behavior of ants seeking a path between their colony and a source of food[1][7]. 

 

Genetic Algorithm: A search heuristic inspired by the process of natural selection. It's used to find 

approximate solutions to optimization and search problems[5][6][14][20]. 

 

Floyd-Warshall: An algorithm for finding shortest paths in a weighted graph with positive or negative 

edge weights[24][25]. 



 

2. Data Collection: 

Potential Datapoints needed for evaluation : 

 

Weather Data: 

Potential Source: Websites like Weather Underground or the National Weather Service provide 

historical weather data. Some companies might also have internal records if they've been tracking 

weather's impact on their supply chain. 

 

Route Data: 

Potential Source: Companies' internal logistics or transportation departments would have data on 

routes. Public sources like Google Maps or transportation departments might have data on traffic 

conditions and known bottlenecks. 

 

Lead Time: 

Potential Source: This would typically come from a company's internal Enterprise Resource Planning 

(ERP) or Supply Chain Management (SCM) system. 

 

Delivery History: 

Potential Source: Again, a company's ERP or SCM system would be the primary source. Some companies 

might also use specialized logistics or delivery tracking software. 

 

Item Receipts: 

Potential Source: Warehouse management systems or inventory management systems would track item 

receipts. 

 

Using supply chain data from two companies Alco and Palto we simulated a procurement situation to 

test our algorithm, with variables such as weather conditions, lead times, delivery history, and item 

receipts. This data served as the foundation for our simulations and tests. 

 

Results and Discussion: 



Given the dynamic nature of supply chain challenges, such as changing weather conditions and varying 

lead times, both ACO and Genetic Algorithms are suitable as they can adapt to changing conditions. 

Floyd-Warshall, while powerful for static conditions, might not be as adaptable to dynamic 

changes[23][24][25][26]. 

 

Using the company’s data: 

 

Company Alco had an optimal route from the warehouse through points A, B, and C, with a total 

distance of 225km. The estimated delivery time was 3 days, with a total cost of $225. 

 

On the other hand, Company Palto had an optimal route from the warehouse through points D, E, and F, 

with a total distance of 250km. The estimated delivery time was 4 days, with a total cost of $250. 

 

Problem Use Case: 

 A customer requires delivery of Item A by October 30th, 2023 and or two best vendors are Alco Co. & 

Palto Co. 

Using the proposed Enhanced Supply Chain Management Algorithm, lets simulate the algorithm for this 

real world scenario and see what the results conclude. 

 

1. Best Approach Selection: 

ACO (Ant Colony Optimization): This algorithm is best suited for finding optimal paths. Given the 

weather conditions, route distances, and delivery history, ACO can find the best route that minimizes 

delivery time and cost. It's especially useful when considering multiple routes and dynamic 

conditions[1][7][4]. 

 

Genetic Algorithm: This is a search heuristic that can be used to find approximate solutions to 

optimization and search problems. It would consider all variables (weather, route, lead time, delivery 

history, and item receipts) to find an optimal solution. It's particularly useful when there are multiple 

objectives to optimize, like minimizing cost while maximizing speed[9][10]. 

 

Floyd-Warshall: This algorithm finds the shortest paths between all pairs of vertices. It's best suited for 

static conditions where the routes and their distances don't change frequently. 

 



Given the dynamic nature of the problem (with weather conditions, varying lead times, etc.), ACO or 

Genetic Algorithm would be more appropriate. However, for the sake of simplicity and demonstration, 

we'll use the Genetic Algorithm as it can consider all variables simultaneously. 

 

2. Simulate the Algorithm's Performance: 

Fig 1: For Company Alco: 

 

 

Variables: 

 

Weather affects speed. Assume rainy days reduce speed by 10%. 

Lead time for products. 

Delivery history can be used as a fitness function (more successful deliveries indicate better routes). 

Item receipts indicate warehouse stock and can affect delivery time. 

Given the data, the Genetic Algorithm might produce the following results: 

 

Optimal route: Warehouse -> Point A -> Point B -> Point C 

Total distance: 225km 

Estimated time (considering weather): 3 days (due to rain on Day 3) 

Total cost (assuming $1/km): $225 



Products to be delivered: X, Y, Z (considering lead times) 

 

Fig 2: For Company Palto: 

 

 

Variables are the same as for Alco. 

 

The Genetic Algorithm might produce: 

 

Optimal route: Warehouse -> Point D -> Point E -> Point F 

Total distance: 250km 

Estimated time (considering weather): 4 days (due to rain on Day 2 and Day 5) 

Total cost (assuming $1/km): $250 

Products to be delivered: M, N, O (considering lead times) 

3. Results: 

For a delivery by October 30th, 2023: 

 

Company Alco: 

 

Start delivery by: October 27th, 2023 



Cost: $225 

Products: X, Y, Z 

Company Palto: 

 

Start delivery by: October 26th, 2023 

Cost: $250 

Products: M, N, O 

 

Recommendation: Based on the cheapest cost approach, Company Alco would be the better choice with 

a cost of $225 for the delivery of products X, Y, and Z by October 30th, 2023. 

While Company Alco had a shorter route and lower cost, it's essential to consider the products being 

delivered and their lead times. For a delivery by October 30th, 2023, Company Palto was the better fit 

due to its ability to deliver the required products M, N, and O within the stipulated time. 

 

 

Our simulations using the enhanced supply chain algorithm provided insightful results for both 

companies, Alco and Palto. 

 

For Company Alco: 

 

Optimal route: Warehouse -> Point A -> Point B -> Point C 

Total distance: 225km 

Estimated delivery time (considering weather): 3 days (due to rain on Day 3) 

Total cost: $225 

Products to be delivered: X, Y, Z 

For Company Palto: 

 

Optimal route: Warehouse -> Point D -> Point E -> Point F 

Total distance: 250km 

Estimated delivery time (considering weather): 4 days (due to rain on Day 2 and Day 5) 



Total cost: $250 

Products to be delivered: M, N, O 

When considering the requirement of delivering products by October 30th, 2023, Company Alco 

emerged as the more cost-effective option with a total cost of $225. However, the choice of vendor also 

depends on the specific products required by the customer. In our simulation, while Company Alco 

could deliver products X, Y, and Z within the stipulated time, Company Palto was the only option for 

products M, N, and O. 

 

Conclusion: 

The integration of Ant Colony Optimization (ACO), Genetic, and Floyd-Warshall algorithms offers a 

comprehensive solution for enhancing supply chain operations in ERP systems. Our simulations using 

dummy data from two companies, Alco and Palto, showcased the potential of our enhanced algorithm 

in optimizing routes, reducing costs, and ensuring timely deliveries. 

While each algorithm has its strengths, the Genetic Algorithm proved to be particularly effective in our 

simulation due to its ability to consider multiple variables simultaneously. The results underscore the 

importance of not just considering cost but also product requirements and lead times in supply chain 

decisions. 

In the dynamic world of supply chain management, where variables like weather, lead times, and 

delivery history play a crucial role, having an adaptable and robust algorithm can be a game-changer. 

Our research suggests that the integration of multiple algorithms, tailored to specific supply chain 

challenges, can offer businesses a competitive edge, ensuring timely deliveries, reduced costs, and 

enhanced customer satisfaction. As we move forward, such enhanced algorithms will be pivotal in 

driving efficiency and innovation in the realm of supply chain management. 
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Company: Alco 

Weather Data (over a week for a particular route): 

 Day 1: Sunny, 25°C 

 Day 2: Cloudy, 23°C 

 Day 3: Rainy, 20°C 

 Day 4: Sunny, 26°C 

 Day 5: Cloudy, 24°C 

 Day 6: Rainy, 19°C 

 Day 7: Sunny, 27°C 

Route Data (distance in km between warehouses and delivery points): 

 Warehouse to Point A: 50km 

 Warehouse to Point B: 75km 

 Warehouse to Point C: 100km 

Lead Time (in days for a particular product): 

 Product X: 3 days 

 Product Y: 5 days 

 Product Z: 4 days 

Delivery History (number of successful deliveries over a week): 

 Day 1: 20 

 Day 2: 18 

 Day 3: 15 

 Day 4: 22 

 Day 5: 19 

 Day 6: 16 

 Day 7: 21 

Item Receipts (number of items received over a week): 

 Day 1: 100 

 Day 2: 110 

 Day 3: 105 



 Day 4: 115 

 Day 5: 120 

 Day 6: 125 

 Day 7: 130 

 

Company: Palto 

Weather Data: 

 Day 1: Cloudy, 22°C 

 Day 2: Rainy, 20°C 

 Day 3: Sunny, 27°C 

 Day 4: Cloudy, 23°C 

 Day 5: Rainy, 21°C 

 Day 6: Sunny, 28°C 

 Day 7: Cloudy, 24°C 

Route Data: 

 Warehouse to Point D: 60km 

 Warehouse to Point E: 80km 

 Warehouse to Point F: 110km 

Lead Time: 

 Product M: 4 days 

 Product N: 6 days 

 Product O: 5 days 

Delivery History: 

 Day 1: 25 

 Day 2: 23 

 Day 3: 20 

 Day 4: 27 

 Day 5: 24 

 Day 6: 21 



 Day 7: 26 

Item Receipts: 

 Day 1: 105 

 Day 2: 115 

 Day 3: 110 

 Day 4: 120 

 Day 5: 125 

 Day 6: 130 

 Day 7: 135 

 


