You need to use a queue to simulate the row of customers through a checkout line in a store. In
order to create this simulation, you must model both the passage of time and the row of
customers through the line. You can model time using a loop in which each pass corresponds to
a set time interval — one minute, for example. You can model the row of customers using a
gueue in which each element corresponds to a customer in the line.
In order to complete the simulation, you need to know the rate at which customers join the
line, as well as the rate at which they are served and leave the line. Suppose the checkout line
has the following properties.

e One customer is served and leaves the line every minute (assuming there is at least one

customer waiting to be served during that minute).

e Between zero and four customers join the line every minute according to the following

probability:
Customer | Probabilit
s Arriving y
0 0.3
1 0.2
2 0.2
3 0.1
4 0.2

e You can simulate the row of customers through the line during a time period n minutes

long using the following algorithm:

Initialize the queue to empty.

for ( minute = @ ; minute < n ; minute++ ) {
If the queue is not empty, then remove the customer at the front
of the queue. Compute a random number k. If k is < 0.3, then do
not add any customers to the line. If k is < 0.5, then add one
customer to the line. If k is < 0.7, then add two customers to
the line. If k is < 0.8, then add three customer to the line.

Otherwise (if k = ©.8), add four customers to the line.



Step 1: Create a program that uses the Java Queue ADT to implement the model described
above. Your program should update the following information during each simulated minute,
that is, during each pass through the loop:

a. The total number of customers served

b. The combined length of time these customers spent waiting in line

c. The maximum length of time any of these customers spent waiting in line

In order to compute how long a customer waited to be served, you need to store the “minute”
that the customer was added to the queue as part of the queue element corresponding to that

customer.

Step 2: Use your program to simulate the row of customers through the line and complete the
following table. Note that the average wait is the combined waiting time should be derived
from the “combined length of time” calculated in step 1 part b. Take special note that, in this

program, the length of the simulation is entered by the user.

Total number
Time in minutes of customers served | Average wait Longest wait

30
60
120
480

Deliverables:
1) Complete NetBeans project in zip format

2) Video explaining your code (while showing the code in NetBeans)



