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Figure 1: Network with edge weights
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Table 1: Solution table

Problem 1

In this problem we'll explore the mmpact of NATs on P21 applications. Suppose a peer with username Alice
disoovers through guerying that a peer with psername Bob has a iile it wants to download.  Also supposc
that Bob and Alice are both behind a NAT. Is it possible to devise a technigue that will allow Alice to
establish a TOI' connection with Bob without application-specific NAT configuration? Why or why not

It 15 not possible to devise such s technigque. In order to establish a direct TO? connection between Alioo
amd Bob, cither Alice or Bob must initiate a connection to the other. But the NATs covering Alice and Bob
drop 5YN packets arriving from the WAN side. Thos neither Alice nor Bob can imitiate a TOT connection
tor the other if they are both belond NATs.

Problem 2

If vou have a network that looks like Figore 1 and yon wese the link weights shown, wse Dijketra’s shortost-
path alporithm to compute the shortest path from F to all network nodes. Show how the algorithm workes

by computing a table like Table 4.3 (4th:papge 373, 5th: page 379) in your book.

B Table L.

Problem 3

Using the network in Figure 2, ¢ has only 2 attached neighbors, @ oand g w bas & minimom-eost path to

destination w (not shown) of 5, and y has a minimoum-cost path to « of 6. The complete paths from w and
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Mroblem 3 continued on next page. .
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Figure 2: Fragment of network.

y to u (and between w oand g) are not shown. All link eosts in the network have strictly positive integer

val s,

k.

Find ='s distance voctor for destinations w, g, and .

Findd a case of link-cost change (if any) for cither ofx, w) or ez, y) such that = will inform its neighbors

of & new minimum-cost path to o as & esolt of exceenting the distance vector alporithm.

. Find a case of link-cost change (if any) for cither ofx, w) or e{z, y) such that = will net inform its

neighbors of A new minimum-cost path to u as 8 resalt of eccenting the distanee vector algorithm.

a Di(y) = 4, De(w) = 1, Dz{u) = 6

b. First consider what happens if ofx,y) changes, If e{x,y) beomnes larger or smaller (as long as ofxy) =

0], the least cost path from x to u will still have cost 6 and pass through w. Thus a change in oz, )
will not cause x to inform its neighbors of any changes. Now consider if eix,w) changes. IF ofxw) =
€ < 1, then the least-cost path to o contines to pass throngh w and its cost changes to 5 | oe; x will
inform its neighbors of this new cost. If o{x,y) = 4 > 5, then the least cost path now passes through v

arl has cost 10; again x will inform its neighbors of this new cost.

. Any change in link cost ofx,y) will not canse x to inform its neighbors of a new minimum-cost path to

1.
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