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The Erlang B blocking formula has been in use since 1917 to design telecommunications 

systems and is still used, e.g., in cellular and DWDM systems design. In deriving the Erlang B 

blocking formula we assumed that the time between arrivals and the holding (service) times were 

random variables that followed an exponential probability density function (pdf). These 

assumptions may not always be valid in practice. The purpose of this project is to use discrete 

event simulation to determine how sensitive the predicted blocking probability obtained using 

the Erlang B blocking formula is to the violation of these assumptions. The focus will be on the 

exploring the sensitivity of the predicted blocking probability to changes in the probability 

density function for the service time. However there will be one case with non-exponentially 

distributed interarrival times. 

 

Use this Extend simulation model for this project. 

http://www.ittc.ku.edu/~frost/EECS_563/LOCAL/Extend_Models_2011/Telephone_Model_Gen

eral_num_Lines.mox For this study at least 500 blocking events must be observed to obtain 

appropriate confidence in each simulated measurement.  

 

a) Small system cases. Set the number of lines=K=8. Assume that the time between arrivals 

follows an exponential probability density function (pdf). Change the arrival rate to 

change the system load; use arrival rates of 3.1, 3.8, 4.5, 5, and 6. 

For each case below graph the blocking probability vs load on the same plot. 

i. Theoretical prediction of the blocking probability from the Erlang B formula. 

(You can use the on-line Erlang B calculator @ 

http://www.erlang.com/calculator/index.htm ) 

ii. Simulated Exponential service time pdf with a mean of 1.  

iii. Simulated Uniform [0, 2] service time pdf with a mean of 1. 

iv. Simulated constant service time = 1. 

v. Simulated Gamma service time pdf with a mean of 1; set Location=0, Scale=0.1, 

Shape=10. 

 

b) Medium system cases. Set the number of lines=K=32. Assume that the time between 

arrivals follows an exponential probability density function (pdf). Change the arrival rate 

to change the system load; use arrival rates of 22, 24.35, 26.7, 28, and 32.   

For each case below graph the blocking probability vs load on the same plot. 

i. Theoretical prediction of the blocking probability from the Erlang B formula. 

(You can use the on-line Erlang B calculator @ 

http://www.erlang.com/calculator/index.htm ) 

ii. Simulated Exponential service time pdf with a mean of 1.  

iii. Simulated Uniform [0, 2] service time pdf with a mean of 1. 

iv. Simulated constant service time = 1. 

v. Simulated Gamma service time pdf with a mean of 1; set Location=0, Scale=0.1, 

Shape=10. 

 

 



 

 

c) Large system cases. Set the number of lines=K=128. Assume that the time between 

arrivals follows an exponential probability density function (pdf). Change the arrival rate 

to change the system load; use arrival rates of 110.5, 117, 124, 130 and 140.   

For each case below graph the blocking probability vs load on the same plot. 

i. Theoretical prediction of the blocking probability from the Erlang B formula. 

(You can use the on-line Erlang B calculator @ 

http://www.erlang.com/calculator/index.htm ) 

ii. Simulated Exponential service time pdf with a mean of 1.  

iii. Simulated Uniform [0, 2] service time pdf with a mean of 1. 

iv. Simulated constant service time = 1. 

v. Simulated Gamma service time pdf with a mean of 1; set Location=0, Scale=0.1, 

Shape=10. 

 

d) Non-exponential interarrival times: Set the number of lines=K=32. Assume that the 

service time follows an exponential probability density function (pdf) with an average of 

4.4, 4.87, 5.34, 5.6, and 6.4. For each case below graph the blocking probability vs load 

on the same plot. For this part of the project delete the “Average Interarrival Time” 

connection into the Create Block. 

i. Theoretical prediction of the blocking probability from the Erlang B formula. 

(You can use the on-line Erlang B calculator @ 

http://www.erlang.com/calculator/index.htm ) 

ii. Simulated Exponential interarrival  time pdf with a mean of .2  

(Average rate =5).  

iii. Simulated Uniform [0, 0.4] interarrival time pdf with a mean of .2. 

iv. Simulated constant interarrival time = 0.2 

v. Simulated Gamma interarrival time pdf with a mean of .2; set Location=0, 

Scale=0.05, Shape=4. 

 


