CSC 501 Programming Assignment #2

Due Date:  Monday, February 9
In this assignment, you are to create a simulator to determine the average waiting time for people standing in a line at a bank with one “teller”.  Your simulation will first use a queue for a fair examination of the wait time.  You will then replace your queue with a stack to see how the wait time will differ.  

The simulation will randomly generate when a person enters the waiting line and randomly generate how long the person will need with the teller.  The teller will remove one person from the line as soon as the teller is free.  If the line is empty when the teller is free, the teller will simply wait.  The simulation should run for 480 minutes (8 hours) where each iteration of the simulation is 1 minute.  At the end of 480 minutes, “close the doors” (do not allow any new people to get into line) and then finish processing the line.  This means that your simulation will probably run more than 480 minutes as you try to finish off those still waiting.  

Your simulation should determine the average wait time for the people in line, which will be the sum of all wait times / number of people who stood in line.  For instance, if a person enters the bank and the teller is free, the person goes to the teller immediately.  If, while that person is being helped, a second person comes in, then the second person’s wait time is the time from entering the line to the time the person moves to the teller.  In addition to computing the average wait time, also determine the longest wait time and the total simulation time.  Rather than outputting the results, you will keep track of these results so that you can run the simulation multiple times.  The output of the program should be the average of all average wait times for the run, the average of the longest wait time, the average number of minutes for the run, the single longest wait time, the average number of people helped, and the number of times the simulation ran.  
Write a Simulator class (which should contain your main method) which creates an object of type Queue and object of type Stack.  The Simulator will run simulations using the Queue and accumulate and output the results, and then run simulations using the Stack and accumulate and output the results.  Make sure your output clearly indicates whether the simulations used the Queue or Stack.  Write both a Queue and a Stack class.  The Queue class must be implemented using a circular array and the Stack class must be implemented using a linked structure.  In addition, create a Person class.  The Person class will represent a Person waiting in line, and will only need to store the time when it entered the line and the amount of time it needs in front of the teller.  
The simulation will work as follows:


Create a Random number generator and initialize necessary variables

Construct the Queue object, currently empty

While time has not yet elapsed and the Queue is not empty
Randomly determine if a new person enters the environment (shut this facility down once time has elapsed but the Queue is not yet empty), and if so, generate the Person’s information (entry time, time in front of teller) and enqueue the Person 
Determine if the Person at the teller is done and if so, update the wait time information and then dequeue a Person and move that Person to the teller, restarting the teller’s busy period based on the amount of time this Person needs

Compute this run’s averages/longest wait time
The simulation will be in a loop that will run for 1000 times based on the 3 runs below.  

Repeat all of the above for a Stack instead of a Queue.  NOTE:  you may write two different Simulator classes, one that uses a Queue and one that uses a Stack if you prefer.
Now run your Simulator class as follows:

1. Run your simulation 1000 times on both queue and stack assuming that in any minute, there is a 1 in 3 chance of someone getting into line (but no more than 1 person per minute) where each person will be assigned a random process time (time with the teller) between 1 and 5 minutes.

2. Run your simulation 1000 times on both queue and stack assuming that in any minute, there is a 1 in 2 chance of someone getting into line (but no more than 1 person per minute) where each person will be assigned a random process time (time with the teller) between 1 and 3 minutes.

3. Run your simulation 1000 times on both queue and stack assuming that in any minute, there is a 1 in 3 chance of someone getting into line and a 1 in 5 chance of 2 people getting into line (but no more than 2) where each person will be assigned a random process time (time with the teller) between 1 and 4 minutes.

Hand in the output of the 3 runs (or 6 runs if you separate the Queue Simulator from the Stack Simulator) and your code for the Queue, Stack, Person, and Simulator classes (the Simulator class can be a single class with a main method).  For the version that you hand in, omit all extraneous output other than the simulation results.  Clearly indicate (whether by output or writing on the printout) which output is the result of which run (Queue vs Stack and how many minutes the run was of).






