CS 3251

Computer Networks I

Spring 2005

Final Exam
Name: 
Extra credit: What are the names of Professor Zegura’s children?

	Problem
	Points
	Score

	1
	15
	

	2
	8
	

	3
	12
	

	4
	15
	

	5
	15
	

	6
	15
	

	7
	20
	

	Total
	100
	


1. DNS.  Consider a US-based university MyU with three departments, CS, Music, and Physics.  The CS department runs their own name server, while the other two departments use a central university name server.  The CS department includes hosts with names apple, banana and grape.  The Music department includes hosts with names corn and peas, and the Physics department includes hosts with names red and blue.
a. Show the portion of the name space that includes all these hosts.
b. On the previous figure, show the DNS zones.
c. Suppose the CS name server is on a machine called fruit-ns, but it is also known as cs-ns.  The IP address for the name server is 207.32.1.1.  Show all entries in the CS name server relevant to this information.  You do not need to include the Class or TTL for the entries.
2. Internet forensics.  Give short answers to the following questions:

a. What is the name of the worm that was tracked in the work that Abhishek described in class?
b. What is a network telescope?
3. Network devices.  For each of the following statements, write whether it is true for a repeater (P), bridge (B) or router (R) by writing zero or more of the letters P, B, R beside the statement.  (That is, write the letter if the statement is True for that device.)

a. Runs IP.
b. Runs a medium access control protocol when connected to an Ethernet segment.

c. Extends the geographic coverage and number of endsystems in the network.

d. Can be used to construct arbitrary sized networks.  

4. Sockets Programming/Transport.  Explain briefly what happens in the end-systems and the network when the connect() command is called for a socket of type:

a. SOCK_STREAM
End-systems:

Network:
b. SOCK_DGRAM

End-systems:

Network:

5. Reliability.  Consider a new reliability protocol called BP (Be Persistent) that transmits back-to-back copies of a given frame until an acknowledgement is received.  The sender then goes on to the next frame.

a. Draw a timing diagram showing the normal (error-free) operation of the BP protocol for the successful transmission of two frames.  

b. Assume a channel that can drop packets, but has no other impairments (i.e., no bit errors, no duplicate packets and no out-of-order delivery).  Give the pseudocode for the BP receiver.

c. Under what circumstances does this protocol have a significant advantage over Stop-and-Wait?

6. Ethernet.  

a. Draw a plot with the number of end-systems (stations) on the x-axis and the throughput on the y-axis, for the performance of a single Ethernet segment.  Assume that each station generates a constant amount of traffic load, regardless of the total number of stations.  Identify and label three interesting parts of the plot.
b. Suppose you plan to operate an Ethernet segment with n stations, but each will have twice the amount of traffic as compared to the plot above.  Can you use the plot to predict the throughput of the segment?  If yes, explain how.  If not, explain why not.
7. TCP.  Give short answers to the following questions:
a. Why don’t TCP connections always start with a sequence number of 0?
b.  What are the semantics of a TCP segment with sequence number x and acknowledgement number y?  (i.e., what is the sender of such a segment telling the receiver?)
c. How many TCP sequence numbers are used in a connection that transmits 5 data bytes?
d. How is the congestion window modified when an acknowledgement with sequence number x is received?
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