UBI 507 Computer Networks I
Homework 7 Questions

P5. Suppose three active nodes — nodes A, B, and C — are competing for access to a channel using slotted ALOHA. Assume each node has an inﬁnite number of packets to send. Each node attempts to transmit in each slot with probability p. The ﬁrst slot is numbered slot 1, the second slot is numbered slot 2, and so on.
a. What is the probability that node A succeeds for the ﬁrst time in slot 4?
b. What is the probability that some node (either A, B, or C) succeeds in slot 2?
c. What is the probability that the ﬁrst success occurs in slot 4? 
d. What is the eﬃciency of this three-node system?
P7. Consider the 4-bit generator, G, shown in Figure 5.8, and suppose that D has the value 10101010. What is the value of R?
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Figure 5.8: An example CRC calculation




P16. Suppose two nodes, A and B, are attached to opposite ends of a 900 m cable, and that they each have one frame of 1,000 bits (including all headers and preambles) to send to each other. Both nodes attempt to transmit at time t = 0. Suppose there are four repeaters between A and B, each inserting a 20-bit delay. Assume the transmission rate is 10 Mbps, and CSMA/CD with backoff intervals of multiples of 512 bits is used. After the first collision, A draws K = 0 and B draws K = 1 in the exponential backoff protocol. Ignore the jam signal and the 96-bit time delay. 
a. What is the one-way propagation delay (including repeater delays) between A and B in seconds? Assume that the signal propagation speed is 2 × 108 m/sec. 
b. At what time (in seconds) is A’s packet completely delivered at B?
c. Now suppose that only A has a packet to send and that the repeaters are replaced with switches. Suppose that each switch has a 20-bit processing delay in addition to a store-and-forward delay. At what time, in seconds, is A’s packet delivered at B?
P19. Consider three LANs interconnected by two routers, as shown in Figure 5.38.
[image: image2.png]Figure 5.38 ¢ Three subnels, iterconnected by roulers




a. Redraw the diagram to include adapters.

b. Assign IP addresses to all of the interfaces.  For Subnet 1 use addresses of the form 111.111.111.xxx; for Subnet 2 use addresses of the form 122.222.222.xxx; and for Subnet 3 use addresses of the form 133.133.133.xxx.
c. Assign MAC addresses to all of the adapters.

d. Consider sending an IP datagram from Host A to Host F. Suppose all of the ARP tables are up to date. Enumerate all the steps, as done for the single-router example in Section 5.4.2 (Address Resolution Protocol (ARP)).
e. Repeat (d), now assuming that the ARP table in the sending host is empty (and the other tables are up to date).

