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Abstract

This report will discuss the use of modelling analysis and simulations to provide solutions to logistics and the supply chain problems. The study will examine the application of modelling in logistics, the use of simulations, and highlight the advantages and disadvantages using computer simulation to resolve issues, the use of computer systems to improved inventory management, and look at basic stock control systems to improve performance, and how the ABC analysis can provide solutions to inventory management problems.

Modelling analysis of supply chain problems
Modelling can be applied in many areas of the supply chain management industry. One of the challenges in supply chain and logistics is that customers are deciding how and when they want their services or product delivered. These forces supply chains and logistics providers to remove inefficiencies and excess costs. These factors may determine how many customers and partners use your service and products. The use of modelling can help organizations design better network systems and have more efficient information and technology systems and design cost-effective transportation strategy. The use of modelling design can integrate and optimize the inventory and storage process by efficient use of warehouses to reduce costs and design loading and unloading strategy. Supply chain management has aspects of both technical and human interaction. This creates the necessity of supply chain analysts to consider all the disciplines involved in the supply chain process, such as marketing, procurement, management, operations research, logistics. The use of modelling and simulation can translate the outcome of the strategy process that the organisation plans to implement.   (Kovács, Spens, & Moshtari, 2017).
Modelling in logistics 
Modelling are the methods to measure the organisation’s options available or needed when implementing a strategy, it is a symbolic representation of the processes that affect operations in the real world. Modelling and Simulation(M&S) use the physical, mathematical, and logical process to develop data, in which management decisions are made, and technical operations can be implementing to improve productivity, to reduce cost, and reduce waste. The first step is to develop a model process which has identified a problem. Then create a formula, develop a model, collect data. Then validate the model, evaluate the options, select the preferred option, implement, and document the record. Modelling process decreases doubt and uncertainty, that empower managers to plan and act (Sussams, 1992).
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The above diagram illustrates how a modelling system is designed, these components deliver automated, continuously improved decisions to business processes.
Conclusion of modelling
Modelling is an intangible asset and has become a key requirement for businesses. Use of modelling provides the company with innovation which is an essential resource. The new economy is based on knowledge and communication and the use of modelling can help organisations, avoid the use of physical resources and prevent unnecessary cost.
The use of simulations
The use of computer simulation modelling systems is not the same as optimising or forecasting. Instead it is a tool to help organizations make decisions and prevent crises. The system processes complex data in scientific ways to help organizations understanding the problems and allocate resources to resolve the issues. The use of simulation systems can predict the “cause-and-effect” process and present the outcome of a decision (Dyson, 1991).
The United States Department of Defence (USDOD) in 1997 used simulation modelling to demonstrate the capacity of 66,239 tanks, trucks and other vehicles to operate in battle, the model system simulated the performance of that same fleet force in the desert terrain around Kuwait.  With high performance computers the US forces would calculate the challenges that the location and weather produced (Watson, 1997).
Advantages and disadvantages of simulation
Simulation is a very powerful tool that able organisations to reduce damage physical and financial and prevent the loss value time and human resources or material, problems can be explored without any financial risks, the situations can be validated, and outcomes can be investigated, it is a cost-effective way to try new operation before they are implemented, simulation able the organisation to speed up or slowed down the operations so that the outcome can be studied more closely in short period of time.
Disadvantages

the simulation requires a large amount of data, that can create a difficulty for the organisation because it consumes time to collect the data, and requires appropriate computer resources, the staff needs to be trained, and scientific based simulations formula is needed. Financial investment is needed, some simulation experiment can become expensive sometimes, because of the process needed to measure how one thing affects another, to take the initial measurements, to create the model itself.

Simulations require a full understanding and an awareness of all the factors involved, without full understanding a simulation cannot be created. The Models need to be tested and ensure so that the output can be validated, failing to validate the model can lead to a false sense of security, with different outcomes in reality.
Inventory management systems
Stock control systems provide information on stock quantity. The stock location that makes easy to retrieve and evaluate how frequently an item is required. The stock control system has two functions. One function is to make the decision as to when an order should be placed. The second decision is, how much should be ordered.

The inventory management system has several integrated components: Reorder point systems can be programmed to tell managers when a stock needs to be order. Asset tracking with the use of barcode, radio-frequency- identification (RFID) and other tracking technologies can track the stock which can be easily located or even re-located in the warehouse. These make operations more effective when retrieving stock or allocating new stock into the warehouse. Depending on the system that an organisation uses, the system can trigger a replenishment order, reorder by quantity, identify the time a stock is sold and the quantity, calculate how much stock is use, and provide accuracy forecast data to operational managers (Richards, 2014).
Basic stock control systems
Fixed order cycle (FOC) is the system that analyses the inventory position at fixed periods. If stock levels are above of point established by the organisations requirements, the system will not place an order, but if inventory levels are below of that same point the system will automatically place an order by quantity. (M is a maximum stock level and x is current quantity need to order). This system only analyses the stock level on the date that has been implemented to the model and varies from one week to a month. This can create problems if the stock level goes below before this system stock review date. (Macdonald, 2014)

Fixed order quantity (FOQ) The inventory system will refill stock when the stock reaches a reorder point. The quantity is kept fixed regardless of external circumstances. This system will give precise information regarding the order quantity and the reorder point. This system keeps stock level stables unless there is a great level instability in demand of an item. The fixed order is set after the economic order quantity has been established, the system monitored and replenished automatically to prevent errors and risks (Sussams, 1992, p. 139).

Max-Min (MM) The inventory system triggers a reorder when the “Min” stock level has been reached, and when the stock level “Max” value represents a new targeted stock level after the stock has been replenished. The (MM) settings can be adjusted to offer better inventory performance and therefore the accurate level of stock can be maintained to reduce the administration costs. Once the (MM) stock level is determined an auto option can be used for generating the purchase orders that reduce the amount of capital tied up in stock.
Conclusion of stock control systems
The logistic industry is influential by many factors, it is up to warehouse managers to decide, how complex or basic they want stock control systems to be. Business should choose systems software that narrowed it down the decision-making process. The inventory management software that integrates well with product specification and distribution channels platforms will save time and money.
ABC analysis of inventory management
ABC analysis of Inventory optimization is a method in which consists in dividing items into three categories, A, B and C: A being the most valuable items, C being the least valuable ones. The ABC analysis is also called the Pareto analysis. The rule of 80/2 uses statistical analysis to make decisions and limits the number of tasks that produce significant overall effect. This was developed by Italian sociologist Pareto in the 19th century. Inventory control is a task that requires constant effort. Most of the system is done by computer software, but human intervention to import data, check the values, update the supplier’s details, confirmed the orders, adjust and monitor the operation system, is required. This analysis helps manage stock in a more effortless manner. In inventory control means that 80% items need 20% of the attention, and the 20% of the other items in the stock need 80% attention (Waters , 1995).
· A expensive items that need special care

· B ordinary items that need standard care

· C cheap items that need little care

The use of computer systems gives suggestions to managers and finds the best decisions. They deal with items according warehouse structure. Depending on structure maybe C items are in the systems or not. The economic priorities of the organisation can then determine to put more effort in manage the most valuable stock in the warehouse.
The process analyses each item in terms of units used in a year and the unit cost. This calculation will give the total value of the item and determine how much attention that product needs. The annual consumption value is calculated with the formula: (Annual demand) x (item cost per unit).

The use of simulator may give reasons why C items must be in stock. These items are more important than the classification suggests, continual sales of old products, items C are associated to A items, give high profits or are expected by the customers (Waters , 1995).
Conclusion of ABC analysis

A items need more secured storage areas and better sales forecasts and need reorders more frequently to avoiding stock-outs. A items are a priority of the inventory managers. B items need to be monitored for potential development toward class A or C. The C-items present low demand and higher risk of excessive inventory costs and so should be kept in the minimum level and should only be order as to request. The analysis underlines that the imbalance in stock should be considered carefully so that item receive the correct weights according to classification. Sales volume is not the only metric clarification of the Pareto principle and splitting the stock into categories A, B and C can be relatively arbitrary.
The use of modelling and computer simulation in the supply chain is increase, it’s give managers alternative when making decisions, evaluate performance, solve problems, and can be used to create new logistics and supply chain model philosophies. 
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