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a. Suppose the network is a packet-switched virtual-circuit network with a VC set-up time of 
500 milliseconds. Suppose that the file is broken into 15,000 packets. Further, suppose that 
to each packet the sending layers add a total of 140 bits of header. How long does it take to 
send the file from source to destination? 

b. Suppose the network is a packet-switched datagram network, and a connectionless service 
is used. Suppose that the file is broken into 15,000 packets. Now suppose each packet has 
240 bits of header. How long does it take to send the file? 

c. Repeat (b), but assume message switching is used (i.e., 240 bits are added to the message, 
and the message is not segmented). 

d. Finally, suppose that the network is a circuit switched network. Further suppose that the 
transmission rate of the circuit between source and destination is 1.2 Mbps. Assuming 500 
milliseconds set-up time and 140 bits of header appended to the entire file, how long does 
it take to send the file? 

 
Problem # 5 (30 points): 
Suppose users share a 25 Mbps link. Also suppose each user requires 5 Mbps when 
transmitting, but each user transmits only 5% of the time. 
a. (5 points) When circuit switching is used, how many users can be supported? 
b. (5 points) For the remainder of the problem, suppose packet switching is used. Find the 

probability that a given user is transmitting. 
c. (10 points) Suppose there are 20 users. Find the probability that at any given time, exactly 

n users are transmitting simultaneously. (Hint: Use the binomial distribution.) 
d. (10 points) Find the probability that there are 6 or more users transmitting simultaneously. 


