COT 4932 Assignment 3 – Spring 2005

Due in class or by email (word doc)

1. Define the following parameters for a switching networks:


N = number of hops between two given end systems


L = message length in bits


B = data rate, in bits per second (bps), on all links


P = fixed packet size in bits


H = overhead (header) bits per packet


S = call set up time (circuit switching or virtual circuit) in seconds


D = propagation delay per hop in seconds

a. For N = 4, L = 3200, B = 9600, P = 1024, H = 16, S = 0.2, D = 0.001, compute 
the end-to-end delay for circuit switching, virtual circuit packet switching and 
datagram packet switching. Assume that there are no acknowledgements. Ignore processing delay at the nodes.

b. Derive the general expressions for the three techniques of part (a), taken two at a time (three expressions in all), showing the conditions under which the delays are equal.

2. Consider compressed video transmission in an ATM network. Suppose standard ATM cells must be transmitted through 5 switches. The data rate is 43 Mbps.

a. What is the transmission time for one cell through one switch?

b. Each switch may be transmitting a cell from other traffic all of which we assume to have lower (non-preemptive for the cell) priority. If the switch is busy transmitting a cell, our cell has to wait until the other cell completes transmission. If the switch is free, our cell is transmitted immediately. What is the maximum time from when a typical video cell arrives at the first switch (and possibly waits) until it is finished being transmitted by the fifth and the last one? Assume that you can ignore propagation time, switching time and everything else but the transmission time and the time spent waiting for another cell to clear a switch.
c. Now suppose we know that each switch is utilized 60% of the time with the other low priority traffic. By this we mean that with probability 0.6 when we look at a switch it is busy. Suppose that if there is a cell being transmitted by a switch, the average delay spent waiting for a cell to finish transmission is one half a cell transmission time. What is the average time from the input of the first switch to clearing the fifth?
