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1. What is a subnet? What are the advantages of using CIDR to partition subnets?
2. Briefly describe what is the Link Layer for.
3. Briefly compare CDMA and CSMA/CD.
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Suppose a LAN network uses the CSMA/CD protocol for medium access control with a data rate
of 10Mb/s. The distance between host A and host B is 2km and the propagation speed is
200,000km/s.

Answer the following questions. Try to justify your answer or show your calculations.

(1) Suppose there is a collision between Host A and Host B when they send data. Until both hosts
detect the collision, what is the minimum time that must elapse since one of them has started
transferring? What is the longest time that might elapse? Assume that only host A and host B are
sending data.

(2) Assume that Host A and Host B are the two furthest hosts on the channel. If the minimum data
frame length is reduced by 800 bits, to ensure that the protocol works properly, what is the

minimum change in the distance between host A and host B?
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CRC Calculations :

(1) Suppose the data bits are 10110011 , and the generator is 11001 . What is the CRC code for
the data?

(2) How can CRC check code be used to verify whether there are errors in the transmission
process?
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There are two LANs in our campus network, which are connected to the Internet through the
interconnection of routers R1, R2 and R3. S1 and S2 are Ethernet switches. The LANs are
configured with static IP addresses, and some of the router interfaces and the IP addresses of each
host are shown in the following figure.
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Assume that the structure of the NAT translation table is as follows:

External Internal
IP Address Port Number IP Address Port Number

Please answer the following questions:

(1) To enable H2 and H3 to access the Web server (using the default port number 80), what DNAT
rule must R2 contain? Please represent your answer according to the structure of the NAT
translation table.

(2) Suppose H2 actively accesses the Web server by encapsulating the HTTP request packet into an
IP datagram P and sending it. What are the source and destination IP addresses of P sent by H2?
What are the source and destination IP addresses after P is forwarded by R3? What are the source
and destination IP addresses after P is forwarded by R2?
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Consider the topology shown in Figure below. Denote the three subnets with hosts (starting
clockwise at 12:00) as Networks A, B, and C. Denote the subnets without hosts as Networks D, E,
and F.

(1) Assign network addresses to each of these six subnets, with the following constraints: All
addresses must be allocated from 214.97.254/23; Subnet A should have enough addresses to
support 250 interfaces; Subnet B should have enough addresses to support 120 interfaces; and
Subnet C should have enough addresses to support 120 interfaces. Of course, subnets D, E and
F should each be able to support two interfaces. For each subnet, the assignment should be of
form a.b.c.d/x or a.b.c.d/x — e.f.g.hly.

(2) Using your answer to part (1), provide the forwarding tables (using longest prefix matching) for
each of the three routers.
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Assume that 4 active nodes A, B, C, and D are all competing for a channel using slotted ALOHA,
and that each node has an infinite number of packets to send. Assume that each node attempts to
transmit in each time slot with probability p, which is a known constant. The first time slot is
numbered as slot 1, and the second time slot is numbered as slot 2, etc.

Answer the following question, and explain your answer or show your calculations.

(1) What is the probability that first successful transmission of node A happens in slot 4?

(2) What is the probability that some node (A, B, C, or D) succeeds in slot 3?

(3) What is the probability that the first successful transmission occurs in slot 4? (This means that
in the first three slots, there is no successful transmission for any node)

(4) What is the efficiency of this 4-node system? Answer with “packets per slot”.
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1. Briefly describe the main idea of Dijkstra's shortest path algorithm.

2. Consider the network displayed in Figure below. With the indicated link costs, use Dijkstra’s
shortest-path algorithm to compute the shortest path from x to all network nodes. Show how the
algorithm works by completing the provided table.

Symbol Definitions:

D (v): Cost of the least-cost path from the source node to v to this iteration of the algorithm.

p(v): Previous node (neighbor of v) along the current least-cost path from the source to v.

N': Subset of nodes; v isin N’ if the least-cost path from the source to v is definitively known.

Step: Number of algorithm iterations.
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