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•• As the first customer was assumed to arrive at time 0, service begins immediately and finishes 
at time unit 3. The first customer was in the waiting line system for:

(Waiting time + Service time) = 0 + 3 = 3 minutes

•• The second customer arrives at time unit 4. But since the first customer left the checkout 
counter at time unit 3, the system has been idle for 1 minute (4 – 3). This is shown in the last 
cell of the second row. The second customer’s service time is 5 minutes and leaves the system 
at time unit 9:

(arrival time + service time = 4 + 5 = 9)

•• The third customer arrives at the sixth time unit. Nevertheless, since the service provided for 
the second customer ends only at the ninth time unit, the service for the third customer can only 
start at the ninth time unit. Hence, the waiting time for the third customer is:

(Time service begins – Arrival time) = Waiting time, or 9 – 6 = 3 minutes

Subsequent rows in the table are completed in a similar manner. From the simulation results shown in 
Table D.14, we can calculate the following key performance measures for this grocery store waiting 
line system:

Average waiting time per customer = 
Total Waiting Time

Number of Customers
73minutes

10
=  = 7.3 minutes/customer

Average service time per customer = 
Total ServiceTime

Number of Customers
=

39minutes
10

 = 3.9 minutes/customer

Average total time in the system time per customer = 
Total Time inthe system
Number of Customers

=
112 minutes

10
  

= 11.2 minutes/customer

Probability that a customer has to wait in the queue  

= Total number of customerWaiting inqueue
Number of Customers

=
8

10
 = 80%

From the results obtained from our simulation of 10 customers, it appears that customers’ waiting 
time in the queue is high. Yet, no definitive conclusion can be drawn about this waiting line system 
unless simulation is extended to significantly more customer trials. Simulating 10 customers shows an 
average of 7.3 minutes average waiting time; were we to simulate 200–300 customers, we might find 
somewhat different results.

TABLE D.14: Simulation of the Grocery Store Waiting Line System

CUSTOMER
RANDOM 
NUMBER

SIMULATED 
INTERARRIVAL 

TIME (IN 
MINUTES)

ARRIVAL 
TIME

RANDOM 
NUMBER

SIMULATED 
SERIVICE 
TIMES (IN 
MINUTES)

TIME 
SERVICE 
BEGINS

WAITING 
TIME IN 
QUEUE

TIME 
SERVICE 

ENDS

TIME 
CUSTOMER 

IS IN THE  
SYSTEM

SERVER 
IDLE 
TIME

1 –   0 49 3   3   0   3   3 0
2 74 4   4 80 5   4   0   9   5 1
3 19 2   6 94 6   9   3 15   9 0
4 15 2   8 65 4 15   7 22 11 0
5 25 2 10 16 2 22 12 24 14 0
6 87 4 14 33 3 24 10 27 13 0
7 64 3 17 27 2 27 10 29 12 0
8 18 2 19 20 2 29 10 31 12 0
9 61 3 22 89 6 31 9 37 15 0
10 54 3 25 91 6 37 12 43 18 0
Total 25 39 73 112 1


