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School of Information Technology and Engineering (SITE)

CEG 4183: Higher Layer Network Protocols, Fall 2008
Lab 2: UDP vs. TCP: A Performance Evaluation
Date of Lab: Sept 20, 2008      Report is due: October 27, 2008; 12:00PM
Place: deposit in the course’s drop box.

Objective

To become familiar with TCP and UDP performance characteristics in practice by using socket programming.
Procedure

1. Using TCP port number 8777, write a sender program and a receiver program. Each program runs on a different computer. First, the sender opens a connection to the receiver (in case of TCP). Next, the sender starts the testing process by recording the current time just before sending a test message, as shown in figure 1 below, with sequence number 1. Initially, the padding should be a 10 character string. Upon receiving this message, the receiver copies it into an array, then sends it back to the sender, which can now measure the End-to-End (ETE) delay by subtracting from current time the time recorded earlier and dividing the result by two. Next, the sender sends another test message, this time with sequence number 2, and again measures the ETE. Then another message with sequence number 3, and so on and so forth. Have the sender repeat this process 1000 times, recording the overall average and the maximum ETE.

Figure 1. Format of the test message.

2. Repeat 1, 5 times, and record the average and maximum ETE for each of the 5 times.
3. Repeat 2 with a 200-character string.

4. Repeat 2 with a 1000-character string.

5. Repeat 2, 3, and 4, but this time with UDP instead of TCP.
6. Modify the program to work as follows: instead of sending one packet and waiting for its reply to measure the delay, the sender records current time, t0, and sends n packets one immediately after the other, and the receiver only sends one reply after receiving the last packet (the nth packet). Except for this last packet, the receiver does not send reply for any other packet, although it does copy them into an array as in part 1. Upon receiving this only reply from the receiver, the sender records current time again as t1. Complete the following tasks:

6.1- Prove that in this case, average ETE = 
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 Wrong formula
6.2- Do the experiment for n = 100, n = 1000, and n = 10000 for TCP, measuring average ETE. Use a 10-character string for each packet.

6.3- Repeat 6.2 for UDP.

Questions
1- Are the average ETE values, obtained from step 2, different for each of the 5 times that step 1 is repeated? Why?

2- Compare the average and maximum ETE for steps 2, 3, and 4 for TCP only. Explain the differences. 
3- Compare the average and maximum ETE between TCP and UDP, for each of steps 2, 3, and 4. Explain the differences between TCP and UDP. What conclusion can you draw in terms of the performance of TCP and UDP?

4- Compare the average ETE between TCP and UDP, obtained from step 6, for each of n = 100, n = 1000, and n = 10000. Explain the differences between TCP and UDP. What conclusion can you draw in terms of the performance of TCP vs. UDP?

5- Overall comparison: looking at ETEs of steps 1, 5, 6.2 and 6.3, what conclusions can you draw here?

Sequence Number


(integer)





Padding


(string, all characters are ‘X’)
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