
Thus, the circuit-switched link can support only 10 (= 1 Mbps/100 kbps) 

simultaneous users. With packet switching, the probability that a specific user is 

active is 0.1 (that is, 10 percent). If there are 35 users, the probability that there are 

11 or more simultaneously active users is approximately 0.0004. (Homework 

Problem P8 outlines how this probability is obtained.) When there are 10 or fewer 

simultaneously active users (which happens with probability 0.9996), the aggregate 

arrival rate of data is less than or equal to 1 Mbps, the output rate of the link. Thus, 

when there are 10 or fewer active users, users’ packets flow through the link 

essentially without delay, as is the case with circuit switching. When there are 

more than 10 simultaneously active users, then the aggregate arrival rate of packets 

exceeds the output capacity of the link, and the output queue will begin to grow. (It 

continues to grow until the aggregate input rate falls back below 1 Mbps, at which 

point the queue will begin to diminish in length.) Because the probability of having 

more than 10 simultaneously active users is minuscule in this example, packet 

switching provides essentially the same performance as circuit switching, but does 

so while allowing for more than three times the number of users. 
 

  

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Equation 1.1 𝒅𝒆𝒏𝒅−𝒕𝒐−𝒆𝒏𝒅 = 𝑵
𝑳

𝑹
 gives a formula for the end-to-end delay of 

sending one packet of length L over N links of transmission rate R. Generalize this 

formula for sending P such packets back-to-back over the N links. 

  

 

 


