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School of Information Technology and Engineering (SITE)

CEG 4188: Higher Layer Network Protocols (Fall 2010)
Assignment 1
Q21. It is generally agreed that the maximum packet lifetime on the Internet is roughly 2 minutes. We know that the sequence number in TCP counts transmitted octets over a connection and wraps around (back to zero) once it reaches the largest possible sequence number.
a) Calculate how long it will take for a TCP connection to wrap around over i) 56 Kpbs modem (old Internet), ii) 1 Gbps Ethernet (today’s Internet). For simplicity, ignore lower layer protocols’ (IP, Ethernet, …) overhead.
b) Explain why delayed packets, such as those causing the Incorrect Duplicate Detection problem, suddenly become a serious problem for today’s Internet and not for the old Internet.

c) RFC 1323 suggests using PAWS (Protect Against Wrapped Sequences), whereby it extends the sequence number field by an additional 32 bits borrowed from TCP’s options field. Using PAWS, calculate how long it will take for a TCP connection to wrap around over a 1 Gbps Ethernet.

d) At what network speed would PAWS fail too?
Q2. A source in Ottawa has established a TCP connection to a destination in Paris over a transatlantic T3 optical fiber line with an RTT of 50 msec. The destination has indicated a window size equal to the maximum allowed by the window size field in TCP.
a) Ignoring the slow start phenomenon and assuming no packet loss, what is the percentage of time that the source spends waiting for the destination’s acknowledgement? Assume zero processing delay at the destination.
b) What is the effective bit rate of this connection? This is calculated as how fast you are actually sending data.

c) What is the efficiency of this connection? This is calculated as the ratio of the effective bit rate to the optical line’s bit rate.
d) What would be the efficiency of this connection if it was over 56Kbps modem (old Internet), as opposed to T3? RTT is still 50 msec.
e) To alleviate the problem, RFC 1323 suggests extending TCP’s window size field by an additional 14 bits, again borrowed from TCP’s options field. What would be the efficiency of the T3 connection under RFC 1323?
Q3. Consider the slow start algorithm of TCP and suppose that a TCP connection is established between two computers with a round trip time (RTT) of 300 ms. The receiver’s window size is 20,000 octets, and the maximum size of a TCP segment is 1500 octets. Assume there is no congestion in the network: there is no packet loss and congestion threshold is infinite. How long does it take to send the first window of data?
