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1. Name two problems RED (Random Early Detection) tries to address. Explain briefly how RED works.

2. Explain briefly how Patricia Tries work and which problem they try to solve with respect to the Trie structure. What are the computation and the space complexities of this algorithm? What is its worst case lookup time? Briefly, propose an alternative approach and explain that your method to which problem is going to attack?
3.  I. There are different implemented versions of TCP. Please explain what is the main differentiating concept  in different implementations or what problem the different versions are trying to solve?
II. Describe fast retransmission and fast recovery algorithms (pseudocode preferred).

III. Consider a TCP flow implementing fast recovery. Assume the end-to-end delay of each packet is d1 in both directions. Suppose the 4th packet transmitted by the sender experiences a delay of d2 > d1. Assume the first packet is transmitted at time t. What is the congestion window size at time t + 6*d1 + ε? Note: Ignore the time it takes to send/receive a packet and assume that the receiver sends an ack as soon as it receives a packet, and the sender sends the next packet as soon as it gets an ack. Assume there are no packets losses.
IV. What are the pros and cons of explicit and implicit signals for congestion?

4. How long does it take to receive an object from a Web server after sending a request? Assume one link between client and server of rate R, fixed congestion window of W segments, S: MSS (bits), O: object size (bits) and no retransmissions (no loss, no corruption).
5. I.  Please identify and explain the main components in a router.

II. One alternative architecture for routers is input queuing. Please explain cons and pros of this architecture. 
III. Very briefly, explain the architecture proposed in “A 50 Gb/s IP Router” paper.
6. There is an inherent problem in Distance vector routing algorithm. What is this problem? What are the proposed solutions? Is it possible with the proposed solutions to completely solve the problem?  If your answer is no, please give an example in which the proposed solutions do not work.

7.  I.  BGP uses TCP for sending/receiving routing packets. What are the cons and pros of using TCP?
II. Explain why a BGP manager should  disadvertise/advertise a prefix to other BGPs.
III. BGP, in general, does not scale well. Why? Explain clearly your reasoning.

8. Explain clearly what is Branching Point Based multicast. What are the main idea behind protocols designed based on this concept? What is the main problem, in your opinion, in deploying multicast in Internet? Any idea?
9. In general, interadomain routing protocols are not scale why? One paper, discussed in class, proposes a landmark hierarchy solution to scale interdomain routing. While explaining the solution please state what strategy the mechanism is using.
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