- 데이터 통신망의 기초, 중간시험 –
2008년 4월 16일

학번:                            이름:                       점수:

1. (20pts) Suppose users share a 1Mbps link. Also, suppose each user requires 100kbps when transmitting, but each user transmits only 10 percent of the time.

A. (5pts) When circuit switching is used, how many users can be supported?

B. (15pts) Suppose there are 40 users in a packet switching network. Find the probability that there are 11 or more users transmitting simultaneously. Assume that the probability that a given users is transmitting is 0.1




2. (30pts) For the following network, obtain the shortest-path table (a) at node x using the Dijkstra’s algorithm; (b)at node u using Bellman-Ford algorithm. (c) Assuming at t=t0, the cost of the link xy has been changed to 10, what is the distance-vector table before t=t2?
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3. (20pts) Assume a company has four departments and has a class C network 200.1.1. Departments A, B, C, and D have 72, 35, 20, and 18 hosts, respectively. (a) Give a possible arrangement of subnet masks to make this possible. (b) What can the company do with subnets if department D grows to 34 hosts?


4. (20pts)  Consider the following network. R1 is an ordinary router, while R2 and R3 are the gateway router. Assuming that host A has been misconfigured and does not use the subnet inside the network. For each the following question, explain the reason of mechanism in detail. (a) Can A talk to B, C, and D? (b) If not in (a), describe at which point packets are not forwarded?
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5. (20pts) In the binary backoff algorithm, the number of backoffs is limited to 10. Define the slot time is twice the round-trip propagation delay. Assume that two stations always have a frame to send. After a collision, what is the mean number of retransmission attempts before one station successfully retransmits? What is the answer if three stations always have frames to send? Compare and discuss the results.
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(20pts) For the plot of TCP window size as a function of time, answer the following the questions. Assume TCP Reno.


(a) Identify the intervals of time when TCP slow start is operating.
(b) Identify the intervals of time when TCP congestion avoidance is operating
(c) What is the initial value of Threshold at the first Transmission round?
(d) What is the value of Threshold at the 18th transmission round?
(e) During what transmission round is the 70th segment sent?
(f) Assuming a packet loss is detected after the 26th round by the receipt of a triple duplicate ACK, what will be the values of congestion-window size and of Threshold?


2. (20pts) Consider the following authentication protocol, in which Alice authenticates herself to Bob. 

Alice ----I am Alice --( Bob
Alice (--- R --------- Bob
Alice ----- KA-B(R)---( Bob

Now suppose that while Alice is authenticating herself to Bob, Bob must authenticate himself to Alice. Give a scenario by which Trudy, presenting to be Alice, can now authenticate herself to Bob as Alice.


3. (20pts) Two users, one using Telnet and one sending files with FTP, both send their traffic out via router R. The outbound link from R is slow enough that both users keep packets in R’s queue at all times. Discuss the relative performance seen by the Telnet user if R’s queueing policy for these two flows is (a) Round-robin service. (b) Fair queueing. (c) Modified fair queueing where we count the cost only of data bytes, and not IP or TCP header. Consider outbound traffic only. Assume Telnet packets have 1 byte of data, FTP packets have 512 bytes of data, and all packets have 40 bytes of headers.





4. (20pts) Answer the following questions. (a) What is the fastest line speed at which a host can blast out 1500-byte TCP payloads with a 120-sec maximum packet lifetime without having the sequence number wrap around? Take TCP, IP and Ethernet(=26bytes) overhead into consideration. Assume Ethernet frames may be sent continuously. (b) To get around the problem of sequence numbers wrapping around while old packets still exist, one could use 64-bit sequence numbers. However, theoretically an optical fiber can run at 75Tbps. What maximum packet lifetime is required to make sure that future 75Tbps networks do not have wrap around problems even with 64-bit sequence numbers? Assume that each byte has its own sequence number, as TCP does.





5. (20pts) Suppose that we run the sliding window algorithm with SWS (send window size)=5 and RWS(receive window size)=3, and no out-of-order arrivals. (a) Find the smallest value for MaxSeqNum(maximum sequence number). (b) Give and example showing that MaxSeqNum-1 is not sufficient. (c) State a general rule for the minimum MaxSeqNum in terms of SWS and RWS.
