Wardeon Cinemas Model Description
This is a brief description of the model that is provided as a solution. There are multiple ways that a system can be modeled, so solution models may vary slightly, but the model results should lead the modeler to the same conclusions as this model does. The model uses Servers to represent activities and a ModelEntity instance to represent calls. There are balking and reneging conditions, and the number of lost calls is a model output. There are also Periodic Statistic elements in the models to facilitate reporting hourly data and an experiment was conducted. 
Server instances are used for each of the activities: CallRouter, Information, CSR and TicketSales. The server capacity values are based on the “number of lines” and processing times are based on the “service time” values as specified in section A2.3, appendix 2. The referenced property NumInfoLines is used to set the number of Information Lines. The referenced property NumTicketSalesLines is used to set the number of ticket sales lines. The capacity type is set to fixed, but the model is only run for fourteen hours for each replication, which reflects a fourteen hour workday. 
The ModelEntity instance Call represents phone calls. Calls are created at the Source. Before exiting the source, the state variable “CallType” on the Call object realization is set based on the nature of call data (section A2.3). The weight of the links exiting CallRouter are based on the CallType value and the entities are routed by link weight, so the destination is based on the value of CallType. When ModelEntities exit Information they have a 27 percent chance of being routed back to the call router. CallType is assigned a new value on the link that routes the entity back to the call router. Similarly, two percent of calls exiting ticket sales are routed back and there is a state assignment on the link.
Each Call moves to two or more servers through the links and is destroyed at the CompletedCalls sink if no balking or reneging conditions are met. If Balking or Renegging conditions are met, calls are destroyed at the Lost Calls Sink. The input buffer of each server is set to ten, and balking and reneging conditions are set on the server objects. To keep track of the number of calls that have balked or reneged from each of the servers, Calls are sent to different nodes when they balk/renege depending on where they are balking or reneging from. When Calls enter those nodes, the state variable associated with that node is incremented. All four of these nodes, LostFromCR, LostFromTickets, LostFromInfo and LostFromCSR direct entities to the LostCalls sink. This allows us to also keep track of the number of calls that were lost simply by using the number of entities that entered the LostCalls sink. 
Other model outputs include total time waiting in queues, statistics about the queue times and hourly average queue time, call arrivals and resource utilization. The total time that a Call has spent waiting in queues is kept track of using a ModelEntity state variable called TotalWaitTime. In order to calculate this, another ModelEntity state variable called EnteredServer was created. When a Call enters a server, the current simulation time is assigned to EnteredServer. When the call begins processing, the current simulation time minus the EnteredServer time is added to the total wait time. Periodic Statistics were added to the model to get hourly data on the call arrivals, mean resource utilization and queue size. The view “PeriodicStats” was added to easily see this data.
An experiment was created based on the design in section A2.2.4 of the appendix. The choice of model responses was based on section A2.2.3. The mean, minimum and maximum values for the queues of each server can be found in the results pivot grid of the experiment. The view “QueueLengthStatistics” was saved for this reason(select “change view” in the pivot grid ribbon). 
In conclusion, we have described the modeling approach that represents a good method to model the system. It is suggested that this document is read before or while reviewing the model.


