Network 1

Homework 9 Questions

P20. Consider the network fragment has the following links: (w,y,2), (w,x,2), (x,y,5). x has only two attached neighbors, w and y. w has a minimum-cost path to destination 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. 

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 network has the following links: (t,u,2), (t,v,4), (t,y,7), (u,v,3), (u,w,3), (v,w,4), (v,x,3), (v,y,8), (w,x,6), (x,y,6), (x,z,8), (y,z,12). With the indicated link costs, use Dijkstra’s shortest 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.  
P30. Consider the network shown below. Suppose AS3 and AS2 are running OSPF for their intra-AS routing protocol. Suppose AS1 and AS4 are running RIP for their intra-AS routing protocol. Suppose eBGP and iBGP are used for the inter-AS routing protocol. Initially suppose there is no physical link between AS2 and AS4.

a. Router 1c learns about X from which routing protocol?

b. Router 3c learns about prefix X from which routing protocol: OSPF, RIP, eBGP or iBGP?

c. Router 1d learns about X from which routing protocol?

d. Router 3a learns about X from which routing protocol?
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P31. Referring to the previous problem, once router 1d learns about x it will put an entry (x, l) in its forwarding table.

a. Now suppose that there is a physical link between AS2 and AS4, shown by the dotted line. Suppose router 1d learns that x is accessible via AS2 as well as via AS3. Will l be set to l1 or l2? Explain why in one sentence.

b. Will l be equal to l1 or l2 for this entry? Explain why in one sentence.

c. Now suppose there is another AS, called AS5, which lies on the path between AS2 and AS4 (not shown in the diagram). Suppose router 1d learns that x is accessible via AS2 AS5 AS4 as well as via AS3 AS4. Will l be set to l1 or l2? Explain why in one sentence.
P35. Consider the operation of the reverse path forwarding (RPF) algorithm in Figure 4.45. Using the same topology, find a set of paths from all nodes to the source node A (and indicate these paths in a graph using thicker-shaded lines as in Figure 4.45) such that if these paths were the least-cost paths, then node B would receive a copy of A’s broadcast message from nodes A, C, and D under RPF. 
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Figure 4.45 a. Broadcast Initiated at A

P40. What is the size of the multicast address space? Suppose now that two different multicast groups randomly choose a multicast address. What is the probability that they choose the same address? Suppose now that 1000 multicast groups are ongoing at the same time and chose their multicast group addresses at random. What is the probability that they interfere with each other? 
P42. We saw in Section 4.7 there is no network-layer protocol that can be used to identify the hosts participating in a multicast group. Given this, how can multicast applications learn the identities of the hosts that are participating in a multicast group? 

