Network 1

Homework 5 Questions
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Figure 3.5 ¢ Two clients, using the same destination port number (80) to
communicate with the same Web server application

Per-connection
HTTP
processes

Transport-
layer
demultiplexing




P3. Consider Figure 3.5. What are the source and destination port values in the segments flowing from the server back to the clients' processes? What are the IP addresses in the network-layer datagrams carrying the transport-layer segments?

P10. Consider a channel that can lose packets but has a maximum delay that is known. Modify protocol rdt2.1 to include sender timeout and retransmit. Informally argue why your protocol can communicate correctly over this channel.
P17. In the generic SR protocol that we studied in Section 3.4.4, the sender transmits a message as soon as it is available (if it is in the window) without waiting for an acknowledgment. Suppose now that we want a SR protocol that sends messages two at a time. That is, the sender will send a pair of messages, and will send the next pair of messages only when it knows that both messages in the first pair have been received correctly.

       Suppose that the channel may lose messages but will not corrupt or reorder messages. Design an error-control protocol for the unidirectional reliable transfer of messages. Give a FSM description of the sender and receiver. Describe the format of the packets sent between sender and receiver, and vice versa. If you use any procedure calls other than those in Section 3.4 (for example ,udt_send( ), start_timer( ), rdt_rcv( ),and so on), clearly state their actions. Give an example (a timeline trace of sender and receiver) showing how your protocol recovers from a lost packet.

P23. Host A and B are communicating over a TCP connections, and Host B has already received from A all bytes up through byte 248. Suppose Host A then sends two segments to Host B back-to-back. The first and second segments contain 40 and 60 bytes of data, respectively. In the first segment, the sequence number is 249, the source port number is 503, and the destination port number is 80. Host B sends an acknowledgement whenever it receives a segment from Host A.

a. In the second segment sent from Host A to B, what are the sequence number, source port number and destination port number?

b. If the second segment arrives before the first segment, in the acknowledgement of the first arriving segment, what is the acknowledgement number?

c. If the first segment arrives before the second segment, in the acknowledgement of the first arriving segment, what is the acknowledgement number, the source port number, and the destination port number?

d. Suppose the two segments sent by A arrive in order at B. The first acknowledgement is lost and the second acknowledgement arrives after the first timeout interval. Draw a timing diagram, showing these segments and all other segments and acknowledgements sent. (Assume there is not additional packet loss.) For each segment in your figure, provide the sequence number and the number of bytes of data; for each acknowledgement that you add, provide the acknowledgement number.
P27. Consider the TCP procedure for estimating RTT. Suppose that α=0.1. Let SampleRTT1 be the most recent sample RTT, let SampleRTT2 be the next most recent sample RTT, and so on.

a. For a given TCP connection, suppose four acknowledgments have been returned with corresponding sample RTTs SampleRTT4, SampleRTT3, SampleRTT2, and SampleRTT1. Express EstimatedRTT in terms of the four sample RTTs.

b. Generalize your formula for n sample RTTs.

c. For the formula in part (b) let n approach infinity. Comment on why this averaging procedure is called an exponential moving average.
P31. Consider Figure 3.46(b). If λ’in increases beyond R/2, can λout increase beyond R/3? Explain. Now consider figure 3.46(c). If λ’in increases beyond R/2, can λout increase beyond R/4 under the assumption that a packet will be forwarded twice on average from the router to the receiver? Explain.   
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Figure 3.46 ¢ Scenario 2 performance with finite buffers




