UBI 507 Computer Networks I
Homework 6 Questions

P3. Consider a virtual-circuit network. Suppose the VC number is a 16-bit field.
a. What is the maximum number of virtual circuits that can be carried over a link?
b. Suppose that different VC numbers are permitted in each link along a VC’s path. During connection setup, after an end-to-end path is determined, describe how the links can choose their VC numbers and configure their forwarding tables in a decentralized manner, without reliance on a central node.
c. Suppose a central node determines paths and VC numbers at connection setup. Suppose the same VC number is used on each link along the VC’s path. Describe how the central node might determine the VC number at connection setup. Is it possible that there are fewer VCs in progress than the maximum as determined in part (a) yet there is no common free VC number? 
P6. Consider a router with a switch fabric, 2 input ports (A and B) and 2 output ports (C and D). Suppose the switch fabric operates at 1.5 times the line speed.
a. If, for some reason, all packets from A are destined to D, and all packets from B are destined to C, can a switch fabric be designed so that there is no input port queuing? Explain why or why not in one sentence.
b. Suppose now packets from A and B are randomly destined to both C and D. Can a switch fabric be designed so that there is no input port queuing? Explain why or why not in one sentence. 
P11. Consider a datagram network using 8-bit host addresses. Suppose a router uses longest prefix matching and has the following forwarding table:
	Prefix Match
	Interface

	1
	0

	11
	1

	111
	2

	otherwise
	3


For each of the four interfaces, give the associated range of destination host addresses and the number of addresses in the range.

P16. Consider the topology shown in Figure 4.17. 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.
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Figure 4,17+ Three routers nterconnecting six subnets




a. 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 take the form a.b.c.d/x or a.b.c.d/x – e.f.g.h/y.

b. Using your answer to part (a), provide the forwarding tables (using longest prefix matching) for each of the three routers.
P20. Consider the network fragment shown below. x has only two attached neighbors, w and y. w has a minimum-cost path to destinatipon u (not shown) of 5, and y has a minimum-cost path to u of 6. The complete paths from w and y to u (and between w and y) are not shown. All link costs in the network have strictly positive integer values.
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a. Give x’s distance vector for destinations w, y, and u.


b. Give a link-cost change for either c(x,w) or c(x,y) such that x will inform its neighbors of a new minimum-cost path to u as a result of executing the distance-vector algorithm.


c. Give a link-cost change for either c(x,w) or c(x,y) such that x will not inform its neighbors of a new minimum-cost path to u as a result of executing the distance-vector algorithm. 
P25. Consider the following network. 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 computing a table similar to Table 4.3. 
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[image: image5.png]Table 4.3 Running the link-state algorithm on the network in Figure 4.27
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[image: image7.png]Figure 4.27 Abstract graph model of a computer network




