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 In simulation, events usually occur at random times, the 
randomness imitating uncertainty in real life. For example, it 
is not known with certainty when the next customer will arrive 
at a grocery checkout counter. 

  The randomness needed to imitate real life is made possible 
through the use of (random numbers). 

  Many programming languages support RANDOM functions. 



  

 In a Single-Server queuing system interarrival times and 
service times are generated from the distributions of these 
random variables. 

 

 The following table contains a set of five interarrival times 
generated in this manner . These five interarrival times are 
used to compute the arrival times of six customers at the 
queuing system. 

 





 The second time of interest is the service time. This table 
contains service times generated at random from a distribution 
of service times. The only possible service times are one,two, 
three, and four time units. 

 

 



  was designed specifically for a single-channel queue which serves 
customers on a first-in, first-out (FIFO) basis. It keeps track of the clock 
time. 



 The occurrence of the two types of events in chronological order is 
shown in this Table. 

Chronological Ordering of Events 



 

 A small grocery store has only one checkout counter. Customers 
arrive at this checkout counter at random from 1 to 8 minutes apart. 
Each possible value of interarrival time has the same probability of 
occurrence, as shown in Table 2.6. The service times vary from 1 to 
6 minutes with the probabilities shown in Table 2.7. The problem is 
to analyze the system by simulating the arrival and service of 20 
customers. 



Distribution of Time Between Arrivals 



Table 2.6: Distribution of Time Between Arrivals Table 2.7: Service-Time Distribution 



 The purpose of the exercise is to demonstrate how simple simulations 
can be carried out in a table, either manually or with a spreadsheet, not 
to recommend changes in the grocery store. (System productivity). 

 

  A set of uniformly distributed random numbers is needed to generate 
the arrivals at the checkout counter. Random numbers have the 
following properties: 

 

     1. The set of random numbers is uniformly distributed between 0 and 1 

     2. Successive random numbers are independent. 



  Random digits are converted to random numbers by placing a decimal 
point appropriately. Since the probabilities in Table 2.6 are accurate to 3 
significant digits, three-place random numbers will suffice. Its necessary 
to list only 19 random numbers to generate times between arrivals. Why 
only 19 numbers? 

 

 

  The first arrival is assumed to occur at time 0, so only 19 more arrivals 
need to be generated to end up with 20 customers. Similarly, for Table 
2.7, two-place random numbers will suffice. 



 The rightmost two columns of Tables 2.6 and 2.7 are used to generate 
random arrivals and random service times. The third column in each table 
contains the cumulative probability for the distribution. The rightmost column 
contains the random digit-assignment. In Table 2.6, the first random-digit 
assignment is 001-125. There are 1000 three-digit values 

     possible (001 through 000). 

 

 The time-between-arrival determination is shown in Table 2.8. Note that the 
first random digits are 913. To obtain the corresponding time between 
arrivals, enter the fourth column of Table 2.6 and read 8 minutes from the 
first column of the table. Alternatively, we see that 0.913 is between the 
cumulative probabilities 0.876 and 1.000, again resulting in 8 minutes as the 
generated time. 

 

 

 

  



Table 2.8 Time-Between-Arrivals Determination 



 Service times for all 20 customers are shown in Table 2.9. These service 
times were generated based on the methodology described before. 

 







 








