UBI507 Bilgisayar Ağları I
FİNAL SINAVI 17 Ocak 2011

Kapalı Kitap. İki A4 yardım kağıdı. Sure 2,5 saat
Dilediğiniz 5 soruyu yanıtlayınız. Yanıtlamadığınız soruyu net olarak belirtiniz.

Question 1: ``Quickies''  (21 points) Answer each of the following questions briefly, i.e., in at most a few sentences.

a) Consider the BGP protocol, an autonomous system (AS) A, and some destination network X.  How does A control whether or not other autonomous systems route traffic destined to X through A?
b) What is meant by network-assisted congestion control? Give an example of a congestion control protocol that takes this approach. Does TCP take this approach? Explain your answer.
c) What is one important difference between a bridge and a router?

d) Does an ATM cell carry a source or destination address in its header?  Explain.
e) How does the router at the destination end of a tunnel know that the IPv4 datagram contains an IPv6 datagram that it should extract from the IPv4 packet?
f) What is meant by longest prefix matching? Why would a router use longest prefix matching in deciding how to forward a packet?
g) Why is it that multimedia applications such as Internet phone will typically add a playout delay at the receiver?

Question 2: A wireless TCP (20 points)

Consider the scenario shown below – a number of clients that communicate over a wireless link to a router, and from there to a server.
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The wireless link often introduces bit errors into the transmitted frames (much more so than a wireline link).  Assume that the wireless link neither detects nor corrects bit errors. The wireless link and the wired link between the router and the server have enough bandwidth so that there is only occasional congestion.  In fact, it is more likely that a client packet will suffer from bit errors than be dropped at the router-to-server link due to congestion.

· What mechanism does TCP use to detect bit errors?

· The goal of the transport-layer error and congestion control in this scenario should be to (a) retransmit a packet immediately (without creating decrease in the sending rate due to congestion control) if it is dropped at the receiver due to bit errors, provided that the sender-to-receiver path is not congested, and (b) reduce the sending rate if the packet is lost due to buffer overflow at a congested link, using an algorithm such as TCP’s slowstart/congestion-avoidance (and increase the rate when the path is not congested).  How well does TCP meet these goals?  Discuss/explain your answer.
· What modifications would you make to TCP to achieve goals (a) and (b)?  You can add any new messages or mechanisms that you want to TCP. You can describe your additions in English (you do not need to draw a FSM), but make sure there is enough detail to provide a clear statement of what you are proposing.

Question 3: Multiple access protocols (20 points)

We studied a number of multiple access protocols in this course, including (1) TDMA, (2) CSMA, (3) Slotted Aloha and (4) Token passing.

· Suppose you were charged with putting together a LAN to support IP telephony (only). Recall that IP telephony digitizes and packetizes voice at a constant bit rate when a user is making an IP phone call.  How well suited are these four protocols for this scenario? Explain your answers briefly (e.g., in a sentence or 2)
· Now suppose you were charged with putting together a LAN to support the occasional exchange of data between nodes.  That is, any individual node does not have data to send very often. How well suited are these four protocols for this scenario? Explain your answers briefly (e.g., in a sentence or 2)
· Now suppose the LAN must support both voice and data and you must choose one of these multiple access strategies in order to support both applications on the same network, with the understanding that voice calls are more important than data. Which of the four protocols would you use?  If there are any changes/modifications/special-ways-in-which-the-protocols-would-be-used, explain.
Question 4: Routing Algorithms  (20 points)

Consider the network shown below. 

· (3a) Show the operation of Dijkstra’s (Link State) algorithm for computing the least cost path from B to all destinations.  
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(3b) Show the distance table that would be computed by the distance vector algorithm in B once the distance vector algorithm has finished executing. Note: you do not have to run the distance vector algorithm; you should be able to compute the table by inspection. Note: make sure you have a row in the distance table for each neigbor of B.

· (3c) Suppose now that reverse path forwarding is used to broadcast a packet from B to all other nodes.  For nodes A, C, D, E, F indicate the neighboring nodes from which it will receive a copy of the RPF-broadcast packet and indicate which of these received copies it will forward on which outgoing links.
Problem 5: Addressing  (20 points, 20 minutes)
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(4a) Consider an Internet address of the form 128,119,40.0/23.  What does the /23 signify?

(4b) Consider the network shown above, consisting of a single router, R1, with three subnets A, B and C, with 15, 12, and 45 hosts respectively on these subnets.

Assign an address range to the hosts in subnets A, B, and C such that only a single aggregated address need be advertised by R1 to the public Internet, and that the size of the aggregated address ranges that is advertised is minimized.  In a ssentence or two, explain how yo arrived at your answer

(4c)  Assign a specific Internet address and MAC address to the host shown in subnet A, an Internet address and MAC address to the host shown in subnet C, and a MAC address and IP address to each router interface. These addresses (both Internet and MAC) can be of your own choosing. Consider an IP packet sent from the host in Subnet A that is destined to the host in subnet C.  This IP datagram is contained in an Ethernet frame sent from the host in subnet C to router R1.  What are the source and destination MAC  address of this Ethernet frame?  What is the source and destination IP address in the IP datagram contained in this Ethernet frame?

(4d) Now consider the Ethernet frame carrying this IP datagram from the router to the host in subnet C. What are the source and destination MAC  address of this Ethernet frame?  What is the source and destination IP address in the IP datagram contained in this Ethernet frame?

Question 6: Where are the protocols? (20 points, 20 minutes)

Consider the network scenario shown below. Client C1, servers S1 and S2, and routers R1 through R4 are all part of the same autonomous system (e.g., the UMass network) and are connected to other ASs in the rest of the Internet via router R4. [image: image4.emf] 
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· Suppose the user at C1 enters a URL into the browser for a document at S1 and refers to S1 by its name (e.g., S1.cs.umass.edu). The document stored in S1 and returned to the user at C1 contains an embedded URL that is at another site that it outside the autonomous system shown above (e.g., www.remotesite.com). Which of the elements C1, S1, R1 – R4 will make a query to DNS server S2 to resolve the name  S1.cs.umass.edu ?  Which of the elements C1, S1, R1 – R4 (if any)  will make a query to DNS server S1 to resolve the name  www.remotesite.com?  If S2 does not know the IP address corresponding to www.remotesite.com, which of C1, S1, S2, R1 – R4 will contact an external DNS server, assuming recursive queries?

· Which of  C1, S1, S2, R1 – R4 must be running the TCP protocol?  Explain your answer.

· Identify the individual networks (in an IP addressing sense) in the figure above. Specify an internet address for one interface in each of the networks.
· Which of  C1, S1, S2, R1 – R4  run an intra-domain routing protocol?  

· Which of  C1, S1, S2, R1 – R4  run an inter-domain routing protocol? Given your answer in c), what address prefix is advertised to ASs outside this network?
· Assume that the client and servers are connected to R1 using Ethernet, and that the routers are interconnected using a point-to-point protocol. Which of  C1, S1, S2, R1 – R4  must be running the ARP protocol? Explain your answer.
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