Simulation of a Production/Inventory System
Problem Statement

Consider a production/inventory system whose schematic diagram is shown below. 
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A raw-material storage feeds the production process, and finished units are stored in a warehouse. 
Customers arrive at the warehouse with product requests (demands), and if a request cannot be fully satisfied by on-hand inventory, the unsatisfied portion represents lost business.
There is always sufficient raw material in storage, so the production process never starves.
Product processing is carried out in lots of 5 units, and finished lots are placed in the warehouse. The processing time per lot is uniformly distributed between 10 and 20 minutes.

The production process experiences random failures, which may occur at any point in time. Times between failures are exponentially distributed with a mean of 200 minutes, while repair times are normally distributed, with a mean of 90 minutes and a standard deviation of 45 minutes.
Warehouse operations implement the so-called (r, R) inventory control policy as

follows. The warehouse has a capacity (target level) of R=500 units, so that the

production process stops when the inventory in the warehouse reaches the target level. From this point and on, the production process becomes blocked and remains inactive until the inventory level drops to or below the reorder point r =150 units  (the production process resumes as soon as the reorder level is down-crossed.). Note that this is a convenient policy when a resource needs to be shared among different types of products. For instance, when the production process becomes blocked, it may actually be assigned to another task or product that is not part of this system.
The inter-arrival times between successive customers are uniformly distributed

between 3 to 7 hours, and individual demand sizes are distributed uniformly between 50 and 100 units. On customer arrival, the inventory is immediately checked. If there is sufficient stock on hand, that demand is promptly satisfied. Otherwise, the unsatisfied portion of the demand is lost.

Develop a ARENA model to simulate the production/inventory model above. The performance measures of interest are given below: 
(a) Percentage of customers whose demand is not completely satisfied

(b) Process utilization

(c) Down time probability

(d) Average inventory level
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